

























The copyright of this thesis vests in the author. No 
quotation from it or information derived from it is to be 
published without full acknowledgement of the source. 
The thesis is to be used for private study or non-
commercial research purposes only. 
Published by the University of Cape Town (UCT) in terms 


















1. I	 know	 that	 plagiarism	 is	wrong.	 Plagiarism	 is	 to	 use	 another’s	work	 and	pretend
that	it	is	one’s	own.
2. I	have	used	the	Harvard	convention	for	citation	and	referencing.	Each	contribution




















to	 acknowledge	 the	 National	 Research	 Foundation	 and	 Department	 of	 Science	 and	
Technology	for	their	funding	assistance	which	supported	this	research	through	the	DST/NRF	
South	 African	 Research	 Chairs	 Initiative.	 I	 would	 like	 to	 express	 my	 sincere	 gratitude	 to	
Fahdelah	Hartly,	the	secretary	to	Associate	Prof	R.	Wynberg,	who	assisted	immensely	with	
fieldwork-related	bookings	and	arrangements.	The	 long	hours	of	 field	data	 collection	and	
interviews	would	not	have	been	fun	had	it	not	been	for	the	selfless	help	of	my	translators	
and	 assistants,	 namely:	 Irene	 Raphalalani,	 Nsovo	 Ntsemi,	 Khumbelo	 Mukhala	 and	
Mukhethwa	Simeli;	their	contribution	to	this	study	is	greatly	appreciated.	I	also	would	like	
to	 thank	 all	 the	 respondents	 for	 their	 willingness	 and	 enthusiasm	 to	 participate	 in	 the	
study.	 I	 must	 express	 my	 very	 profound	 gratitude	 to	 my	 family	 for	 providing	 me	 with	









For	 centuries,	 nontimber	 forest	 products	 have	 been	 key	 aspects	 of	 household	 diets	
throughout	 the	 world.	 In	 southern	 Africa,	 mopane	 worms	 are	 widely	 harvested	 for	
household	 consumption	 and	 traded	 for	 income	 generation.	 This	 study	 investigated	 the	
contribution	 of	 mopane	 worm	 harvesting	 to	 rural	 livelihoods,	 and	 the	 effects	 of	
environmental	 change	 on	 mopane	 worm	 harvesting	 in	 rural	 households	 in	 order	 to	
understand	how	households	attain	sustainable	 livelihoods	under	different	 tenure	 types	 in	
rural	 areas	 in	 Limpopo	 Province,	 South	 Africa.	 Specific	 objectives	were	 to	 determine	 the	
current	 significance	 and	 contribution	 of	 mopane	 worm	 harvesting	 and	 trading	 to	 rural	
livelihoods;	to	gauge	the	perceptions	of	harvesters	and	traders	on	forms	of	environmental	
change	 which	 have	 affected	mopane	 worm	 availability	 and	 how	 consumption	 and	 trade	
patterns	have	changed	 in	the	 last	20	years;	 to	assess	access	and	management	of	mopane	
resources	under	different	tenure	types;	and,	to	explore	mopane	worm	use	in	the	context	of	
the	sustainable	livelihoods	framework.		
The	 research	was	 conducted	 in	 the	 villages	 of	 Bokmakierie,	Matiyani,	Ha	Gumbu,	Masisi,	
Zwigodini,	 and	Mphambo	 in	Vhembe	district	 and	Nkomo	 village	 in	Mopani	 district	 in	 the	
Limpopo	 Province,	 South	 Africa.	 Additional	 interviews	 were	 conducted	 with	 traders	 at	
markets	 in	 Thohoyandou,	 Makhado,	 Malamulele,	 Giyani	 and	 Elim	 in	 the	 Vhembe	 and	
Mopane	 districts,	 Limpopo	 Province.	 The	 study	 employed	 qualitative	 methods	 to	 collect	
data	 and	 included	 semi-structured	 household	 and	 key	 informant	 interviews.	 The	
respondents	and	key	informants	were	identified	through	snowball	sampling	techniques.	
The	significance	of	mopane	worms	in	the	study	area	is	three-fold:	it	is	an	important	source	
of	 food,	 it	 is	 a	 valuable	 trading	 commodity,	 and	 it	 is	 an	 intrinsic	 part	 of	 local	 cultural	
practices.	 The	 findings	of	 this	 study	 indicated	 that	 the	historical	 value	placed	on	mopane	
worms	 as	 a	 food	 source	 and	 trading	 commodity	 has	 been	 passed	 down	 for	 generations.	
Trading	was	found	to	be	important	form	of	employment	for	rural	people	who	have	limited	
prospects	of	 formal	employment,	and	had	 the	potential	 to	generate	higher	 income	 levels	
than	wage	labour	in	rural	contexts.	The	decline	in	mopane	tree	density,	vegetation	change,	









Within	 the	 context	 of	 the	 sustainable	 livelihoods	 framework,	 the	 following	 findings	were	
made.	 The	 limited	 availability	 of	 mopane	 worms	 presented	 a	 key	 constraint	 for	 the	
households	 and	 traders.	 The	 high	 availability	 of	 labour	 from	 family	 of	 the	 harvesters	
suggests	human	capital	 is	strong.	Furthermore,	the	strong	social	 links	and	networks	which	
resulted	 from	 family-level	 and	 community-wide	 participation	 strengthened	 the	 social	
capital	opportunities.	Physical	and	 financial	 capital	were	 found	 to	have	greatest	 threat	 to	
the	attainment	of	sustainable	livelihood.	Households	suffer	poverty	and	are	not	easily	able	
to	access	 financial	 resources.	This	 served	as	a	hindrance	 for	households	and	 limited	 their	
income	earning	potential.	
In	 respect	 of	 these	 findings	 the	 following	 recommendations	 are	made:	 further	 empirical	
investigations	should	be	undertaken	to	determine	the	status	of	mopane	worm	populations;	
improved	 cooperation	 between	 traditional	 leaders,	 harvesters	 and	 local	 government	 is	
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and	 generating	 income	 (Makhado,	 et	 al.,	 2009a).	 Other	 intangible	 benefits	 include	 reduced	
household	 vulnerability,	 improved	 quality	 of	 life,	 independence,	 psychological	 wellbeing	 and	
perpetuation	of	traditions	(Shackleton,	et	al.,	2007).		
Mopane	 worm	 is	 not	 technically	 a	 worm,	 rather	 it	 is	 the	 caterpillar	 phase	 of	 the	 emperor	 moth	
Imbrasia	 belina.	 However,	 for	 the	 purpose	 of	 familiarity	 and	 clarity,	 mopane	 worm	 will	 be	 used	
throughout	 the	 dissertation	 as	 a	 widely	 used	 and	 commonly	 known	 term.	 As	 a	 NTFP	 that	 is	
harvested	 and	 traded	 within	 the	 countries	 covering	 the	 geographical	 distribution	 of	 mopane	
woodlands	 (Makhado,	et	al.,	 2014).	This	 is	 an	ecoregion	 in	 southern	Africa	dominated	by	mopane	
trees	 (Colophospermum	mopane)	 and	 extending	 over	 an	 estimated	 555,000	 km2,	 thus	 forming	 a	
widespread	 vegetation	 type	 covering	 areas	 in	 Angola,	 Botswana,	 Namibia,	 Zimbabwe,	 Zambia,	
Mozambique,	Malawi	and	South	Africa	(Makhado,	et	al.,	2012).		
Mopane	worm	is	consumed	as	both	a	staple	food	and	a	delicacy	within	the	southern	African	region.	
However,	 because	 of	 the	 geographical	 distribution	 of	mopane	woodlands	 and	 climatic	 variability,	
mopane	 worms	 do	 not	 occur	 evenly	 across	 the	 region,	 as	 a	 result	 some	 countries	 have	 been	
importing	the	mopane	worms	to	meet	the	demand.	This	 importation	from	countries	of	abundance	
to	 countries	 of	 scarcity	 has	 led	 to	 a	 thriving	 and	 lucrative	 trade,	 thus	 serving	 as	 a	 means	 of	
generating	important	income	in	poor	rural	households	(Illgner	&	Nel,	2000;	Kozanayi	&	Frost,	2002).	
Dedicated	 groups	 of	 traders	 and	 harvesters	 have	 become	 part	 of	 a	 trade	 network	 which	 deals	









benefit	of	 increasing	profitability	due	 to	 the	 increased	disparities	between	demand	and	 supply.	 In	
this	 chain,	 on	 the	 one	 hand,	 harvesters	 may	 cooperate	 together	 and	 form	 groups	 in	 order	 to	
transport	 their	 stock	 in	 bulk	 and	 to	 minimise	 transportation	 costs.	 On	 the	 other	 hand,	 some	
harvesters	may	opt	 to	 trade	 their	 stock	 to	 intermediaries	 at	 informal	markets,	who	 then	 trade	 to	
consumers	at	towns	and	cities	(Thomas,	2013).	
Mopane	 worm	 outbreaks	 are	 highly	 dependent	 on	 a	 number	 of	 factors	 which	 range	 from	 the	
prevailing	climatic	conditions,	habitat,	predation	and	harvesting	pressure	on	populations	(Makhado,	
et	 al.,	 2009a;	 Makhado,	 et	 al.,	 2012).	 This	 dependency	 often	 means	 that	 constant	 availability	 of	
mopane	worms	cannot	be	guaranteed	for	the	harvesters	and	traders	who	depend	on	the	worms	for	





While	mopane	worm	NTFP	networks	are	vast	and	extend	 throughout	 the	southern	African	 region,	
this	study	is	situated	in	some	particular	areas	in	order	to	contextualise	the	contribution	of	mopane	






people	more	 vulnerable	 and	 threatening	 their	 livelihoods	 (Phiri,	et	 al.,	 2004;	Dube	&	Phiri,	 2013).	










combination	of	 these	pressures	could	 result	 in	mopane	worm	population	declines,	 thus	 increasing	
the	 vulnerability	 of	 rural	 households	 which	 depend	 on	 mopane	 worm	 harvesting	 for	 food	 and	
income	generation.		
While	deforestation	and	extreme	 changes	 in	both	 rainfall	 and	 temperature	are	 known	 to	have	an	
effect	on	mopane	worm	outbreak	events	and	availability	(Dube	&	Phiri,	2013),	the	impact	of	these	
factors	in	the	context	of	harvesters	and	traders	in	rural	areas	of	South	Africa’s	Limpopo	Province	has	
not	 received	 in-depth	 attention.	 The	 changes	 in	 mopane	 worm	 availability	 has	 a	 snowball	 effect	







livelihoods,	 and	 the	 effects	 of	 environmental	 change	 on	 mopane	 worm	 harvesting	 in	 rural	





• To	 determine	 the	 current	 significance	 and	 contribution	 of	 mopane	 worm	 harvesting	 and	
trading	to	rural	livelihoods	in	Limpopo	Province.	
• To	gauge	the	perceptions	of	harvesters	and	traders	on	forms	of	environmental	change	which	












objectives	 of	 the	 research.	 Chapter	 2	 presents	 a	 review	of	 literature	 under	 the	 following	 themes:	
contribution	 of	NTFPs	 to	 rural	 livelihoods;	 sustainable	 livelihoods	 framework;	 sustainable	 use	 and	
regulation	 of	 NTFPs;	 environmental	 change	 and	 rural	 livelihoods;	 traditional	 leadership	 and	 NTFP	
management;	 and,	mopane	 tree	and	 its	 uses.	 Chapter	3	describes	 the	 study	area,	methodological	
approach,	 limitations	and	ethical	considerations	of	the	study.	Chapter	4	presents	the	results	of	the	
study.	 Chapter	 5	 discusses	 the	 results	 in	 the	 context	 of	 the	 wider	 literature	 on	 NTFP	 sectors,	










harvested	 from	forested	 lands	by	rural	households	 for	domestic	consumption	or	small-scale	 trade,	
with	no,	or	limited	capital	investment.	For	example,	it	would	include	a	small,	rural	enterprise	of	two	
people	cutting	and	selling	 firewood	or	carving	 timber	 from	a	woodland,	but	would	exclude	timber	
felling	 and	 extraction	 by	 a	 large,	 commercial	 forestry	 company”	 (Shackleton,	 et	 al.,	 2007).	 A	
significant	number	of	poor	people	around	 the	world	who	 live	 in	or	nearby	 forests	and	woodlands	
depend	 on	 these	 ecosystems	 for	 their	 livelihoods,	welfare	 and	 income	 generation	 (Quang	&	Anh,	
2006).	In	Zimbabwe,	this	dependence	was	found	to	be	much	more	widespread	among	poor	people	
and	 it	 fulfils	 important	 household	 needs	 (Kozanayi	 &	 Frost,	 2002;	 Phiri,	 et	 al.,	 2004).	 Non-timber	
forest	 products	 support	 human	wellbeing	 and	 livelihoods	 through	 direct	 household	 consumption,	
income	generation,	or	provision	of	safety	nets	in	cases	of	unexpected	events;	play	important	roles	in	
local	cultures	and	spirituality;	and	provide	cash	savings	for	households	and	governments	(Shackleton	
&	 Pandey,	 2014).	 Although	 NTFPs	 are	 known	 to	 have	 important	 socioeconomic	 value	 to	 rural	
households,	 there	 is	 still	 a	 lag	 in	 recognising	 their	 contribution	 to	 local	 and	 national	 economies	
especially	in	developing	countries,	where	the	dependency	is	high.	(Shackleton,	et	al.,	2001).	In	South	
Africa,	it	has	been	found	that	household	and	aggregate	economic	values	of	land-based	livelihoods	in	
communal	 areas	were	R13,28	billion	 (in	2000)	 (Adams	et	 al.,	 2000	 referenced	 in	 Shackleton,	et	al	
(2001).		





poverty	 alleviation	 by	 decision-makers;	 and	 lastly,	 poor	 efforts	 in	 policy	 reform	 and	 investments	
towards	the	NTFP	sector	(Oksanen,	et	al.,	2003).	Nonetheless,	the	NTFP	sector	has	the	potential	to	
be	integrated	into	the	supply	chain	for	formal	local,	national	and	international	markets	(Shackleton	




monetary	 terms,	demonstrating	 their	 significant	contribution	 to	 rural	and	national	economies	 (see	
for	example,	Delang,	2006;	te	Velde,	et	al.,	2006;	Kamanga,	et	al.,	2009;	Pokorny,	et	al.,	2012).	
The	harvesting	and	trade	of	NTFPs	serves	as	an	important	economic	activity	for	people	in	rural	areas	




happen	 in	 two	 ways.	 Firstly,	 as	 the	 primary	 source	 of	 income	 wherein	 NTFPs	 are	 harvested	 and	
traded	 as	 fulltime	 employment.	 This	 can	 provide	 a	 pathway	 out	 of	 poverty	 where	 economically	
valuable	products	are	a	major	part	of	the	traded	resources	(Shackleton,	et	al.,	2008).	Intensification	




et	 al.,	 2007).	 Secondly,	 in	 instances	 where	 primary	 income	 generation	 is	 through	 formal	
employment,	NTFP	harvesting	and	trading	would	be	done	as	a	secondary	source	of	income	(Illgner	&	
Nel,	 2000).	 This	 happens	 predominantly	 where	 the	 availability	 of	 the	 NTFPs	 may	 be	 seasonal	 or	
dependent	on	climatic	conditions	(Greyling,	and	Potgieter,	2004	as	cited	in	Thomas,	2013).	
	
As	 a	 coping	 strategy	 during	 times	 of	 unfavourable	 events,	 rural	 poor	 households	 often	 find	
themselves	having	to	utilise	more	NTFPs	as	a	safety	net	to	meet	their	household	needs	than	under	
normal	circumstances	(Shackleton,	et	al.,	2001).	It	is	during	difficult	times	such	as	the	loss	of	income	
by	 the	 breadwinner	 or	 the	 occurrence	 of	 extreme	 weather	 events	 such	 as	 floods	 and	 droughts	
leading	to	loss	of	crops	and	livestock,	that	the	emergency	use	of	NTFPs	is	more	evident	(Shackleton	




mainly	 in	 developing	 countries,	 who	 are	 dependent	 on	 subsistence	 crop	 production	 and	 animal	
husbandry	(Morton,	2007).		
	
Although	 forest	 resources	 may	 not	 be	 the	 means	 to	 alleviate	 poverty	 for	 most	 rural	 people,	
Shackleton	 et	 al.,	 (2007),	 argue	 that	 access	 to	 and	 the	 use	 of	 forest	 resources	 is	 important	 in	




resources	 is	 important	 in	 leveraging	 benefits	 for	 financial,	 spiritual	 and/or	 direct	 use	 purposes,	
especially	 in	 times	of	 adversity	until	 conditions	 improve	 (Shackleton,	et	al.,	 2007).	 For	 a	 few	 rural	
people,	NTFPs	may	offer	a	pathway	out	of	poverty,	especially	in	the	tourism	and	formal	NTFP	sector.	
In	 comparison	with	daily	 rates	 to	 casual	or	 full-time	workers	 in	 the	agricultural	 sector	 in	 the	 rural	
areas,	forestry	related	enterprises	offers	better	returns	to	labour	(Shackleton,	et	al.,	2007).		
	
Besides	 being	 a	 primary	 source	 of	 income	 for	 poor	 households,	 NTFPs	 have	 also	 been	 used	 as	 a	
means	 for	 cash-saving.	By	harvesting	and	utilizing	 the	 resources	 freely	available	 in	 the	 forests	and	
woodlands	 at	 relatively	 negligible	 or	 no	 cost,	 poor	 households	 can	 afford	 to	 save	 their	 scarce	
finances	or	use	it	to	cover	other	household	costs	and	livelihood	necessities	(Shackleton,	et	al.,	2007).	
In	 households	 where	 the	 income	 generated	 by	 the	 breadwinner	 cannot	 provide	 for	 the	 entire	
family’s	living	costs,	NTFPs	play	a	crucial	supplementary	role	by	providing	food,	energy,	shelter	and	
medicine,	 thus	 saving	 money	 for	 the	 families	 which	 can	 then	 be	 spent	 on	 other	 cash-intensive	
household	 needs	 and	 education	 (Shackleton,	 et	 al.,	 2007).	 Moreover,	 through	 provision	 of	 cash	
saving	 means	 to	 households,	 NTFPs	 help	 to	 lessen	 the	 extent	 and	 impact	 of	 poverty	 on	 poor	
households	and	therefore	reduce	the	burden	on	the	state.	Therefore,	by	securing	the	availability	and	







The	conceptual	 framework	of	sustainable	 livelihoods	 (Table	1)	has	gained	popularity	 in	application	
for	 understanding	 the	 adaptive	 strategies	 of	 rural	 households	 (Scoones,	 1998).	 The	 emergence	 of	
the	sustainable	livelihoods	approach	was	as	a	result	of	the	need	to	develop	responsive	approaches	
to	poverty	alleviation	 (Carney,	et	al.,	 1999).	As	a	 result,	 this	 approach	was	perceived	 to	provide	a	
comprehensive	 and	 contextualised	 picture	 of	 the	 complexities	 that	 form	 part	 of	 rural	 and	 poor	
communities	(Brocklesby	&	Fisher,	2003).	
This	 approach	 combines	 the	 concepts	 of	 capabilities,	 equity	 and	 sustainability	 as	 the	 key	
preconditions	for	attaining	a	living.	Each	of	these	can	be	seen	as	both	the	means	to	and	a	result	of	a	
livelihood	(Chambers	&	Conway,	1992).	Within	the	sustainable	livelihoods	context,	capability	refers	





empowering	women	 is	 important	 in	 the	 fight	against	poverty.	Sustainability	 refers	 to	the	ability	 to	





from	 living	within	 rural	 and	 poor	 communities	 (Brocklesby	&	 Fisher,	 2003).	 Factors	 adding	 to	 this	
complexity	include	capital	assets,	capabilities	and	access	to	the	assets	necessary	for	a	household	to	
make	a	living	(Allison	&	Ellis,	2001).		
For	 a	 household	 willing	 to	 pursue	 a	 livelihood	 strategy,	 a	 key	 consideration	 would	 be	 access	 to	
livelihood	 assets	 (Category	 A	 in	 Table	 1)	 on	 which	 the	 livelihood	 is	 dependent.	 These	 livelihood	
assets	and	access	thereto	represent	the	household’s	strength,	since	the	conversion	of	these	assets	
to	positive	 livelihood	outcomes	will	 lead	 to	 realisation	of	 self-defined	goals	 and	desired	outcomes	
(Kollmair	&	St-Gamper,	2002).	
Hindrance	 or	 promotion	 of	 access	 or	 ownership	 of	 the	 assets	 are	 important	 determinants	 of	 the	
success	of	household	livelihoods.	Social	relations,	institutions	and	organisations	are	key	(Category	B	








Gamper,	 2002).	 The	 livelihood	 strategies	 sought	 by	 the	 household	 are	 often	made	 up	 of	 natural	
resource-based	and	non-natural	resource	based	portfolios	of	activities	 (Category	E	 in	Table	1).	The	
makeup	 of	 the	 portfolio	 depends	 heavily	 on	 access	 to	 assets	which	 in	 turn	 influence	 institutional	
processes	which	govern	or	control	access	barriers.	Equally	influential	in	this	regard	are	the	issues	of	
social	 relationships	 and	 power	 relations	 which	 form	 part	 of	 the	 institutional	 processes	 governing	





According	 to	 Scoones	 (1998)	 a	 sustainable	 livelihood	 would	 result	 in	 creation	 of	 work;	 poverty	
reduction;	 well-being	 and	 capabilities;	 livelihood	 adaptation,	 and	 resilience;	 and	 natural	 resource	
base	sustainability.	For	 investigations	of	 the	rural	 livelihoods	and	contexts	within	which	 to	analyse	
the	 strategies	 used	 by	 households	 to	 maintain	 sustainable	 livelihoods,	 this	 approach	 offers	 a	
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People	 living	 in	or	near	 forests	depend	on	NTFPs	for	their	wellbeing	and	 livelihoods.	However,	 the	
NTFP	 sector	 receives	 little	 or	 no	 meaningful	 attention	 in	 policies	 aimed	 at	 development	 of	 rural	
communities,	poverty	alleviation	or	economic	development.	 In	cases	where	regulations	have	been	
passed,	 they	 have	 been	 criticised	 for	 being	 inappropriate	 to	 deal	 with	 management	 of	 NTFPs	 or	
inadequately	 funded	 to	 achieve	 targets	 (Thomas,	 2013;	 Shackleton	 &	 Pandey,	 2014).	 The	 poor	
regulation	of	 the	NTFP	 sector	with	 regards	 to	management,	use	and	 trade	has	 led	 to	problems	of	
corruption,	 overharvesting	 and	 exploitation	 of	 harvesters	 and	 producers	 (Laird,	 et	 al.,	 2010).	
Furthermore,	 the	disincentive	effect	of	criminalisation	and	excessive	regulation	of	NTFP	harvesting	
has	 led	 to	 a	 decline	 in	 resource	 base	 due	 to	 overharvesting	 and	 appropriation	 of	 the	 resource	
(Shackleton,	 2010).	 Given	 the	 importance	 of	 NTFPs	 to	 rural	 livelihoods	 and	 poor	 households,	 any	
form	of	governance	and	regulation	of	the	sector	should	be	aimed	at	promoting	sustainable	use	and	
providing	 protection	 of	 subsistence	 harvesters	 against	 commercial	 harvesters	 (Shackleton,	 2009).	
However,	efforts	to	deter	NTFP	harvesting	and	use	by	means	of	legislation	can	have	serious	negative	
impacts	 on	 rural	 livelihoods	 and	 increase	 poverty.	 For	 example,	 statutory	 laws	 and	 conservation	
guidelines	 that	 prohibit	 and	 criminalise	 NTFP	 harvesting	 often	 lead	 to	 conflicts	 between	




use	 and	 conservation	 of	 NTFPs	 is	 for	 governments	 to	 cede	 the	 control	 of	 the	 resources	 to	 local	
people	 for	 local	 and	 customary	 oversight	 	 (Pierce	 &	 Bürgener,	 2010;	 Shackleton,	 2010).	 Such	
decentralised	NTFP	control	can	be	supported	by	the	formation	of	dedicated	institutions	aimed	solely	
at	 providing	 training	 on	 resource	 management,	 sustainable	 harvesting	 and	 value	 addition	 of	 the	
products	 to	 local	 people	 who	 harvest	 NTFPs	 for	 household	 consumption	 and	 small-scale	 traders	
(Kaimowitz,	 2003;	Makhado,	 et	 al.,	 2014;	 Shackleton	&	 Pandey,	 2014).	 Decentralisation	 shifts	 the	
burden	of	 responsibility	 for	 resource	protection	and	sustainable	use	 to	 local	people	and	 therefore	
discourages	 unsustainable	 utilisation	 practices	 while	 fostering	 a	 sense	 of	 resource	 ownership.	
Furthermore,	 Kaimowitz	 (2003),	 suggests	 that	 governments	 in	 developing	 countries	 need	 to:	
encourage	equitable	distribution;	provide	financial,	marketing	and	technical	services	for	villagers	and	









minimise	 the	 potential	 household	 risks	 and	 vulnerability.	 Such	 rural	 livelihoods	 are	 inherently	
dependent	 on	 the	 environment	 and	 thus	 the	 status	 of	 the	 environment	 is	 an	 important	 factor	 in	
their	 sustainability	 	 (Sunderlin,	 et	 al.,	 2005).	 Environmental	 conditions	 such	 as	 drought,	
deforestation	 and	 desertification	 are	 among	 the	 stressors	 which	 exert	 pressure	 on	 rural	
communities	 and	 thus	 result	 in	 unexpected	 livelihood	 outcomes.	 These	 stressors,	 in	 combination	













security	 and	 rural	 livelihoods	 in	 sub-Saharan	 Africa	 due	 to	 the	 high	 dependency	 on	 rain	 fed	
agriculture	in	the	region.	It	is	estimated	that	70%	of	the	population	depend	on	rainfall	for	irrigation	
of	small-scale,	 subsistence	 farms	which	are	vulnerable	 to	climate	change	 impacts	 (Challinor,	et	al.,	
2007).	 The	 effects	 will	 be	 compounded	 by	 the	 biophysical,	 political,	 and	 socioeconomic	 stresses	
which	 increase	 the	 susceptibility	 and	 erodes	 the	 adaptive	 capacity	 in	 the	 region	 (Davidson,	et	 al.,	
2003;	Misselhorn,	2005).	
Different	 livelihood	 strategies	 may	 have	 to	 be	 adopted	 by	 households	 in	 order	 to	 increase	 their	
adaptive	 capacity.	 Some	 households	 may	 intensify,	 others	 may	 diversify,	 and	 there	 may	 also	 be	







2008).	 Such	 adaptation	 responses	 include	 livelihood	 diversification,	 migration	 and	 agricultural	
extensification.		
Livelihood	 diversification	 involves	 the	 creation	 and	 adoption	 of	 a	 portfolio	 of	 farming	 and	 non-
timber	 forest	 product	 livelihoods	 (Paavola,	 2008).	 As	 a	 coping	 strategy	 against	 the	 effect	 of	
environmental	 change,	 livelihood	 diversification	 is	 usually	 undertaken	 in	 order	 to	 reduce	
vulnerability	and	increase	the	adaptability	of	the	households.	This	requires	a	portfolio	with	different	
properties	 so	 that	 risks	 can	be	managed	in	 anticipation	 and	 that	 recovery	 is	 easier	post	 the	 shock	
(Paavola,	 2008).	 From	 this	 perspective,	 an	 ideal	 livelihood	 portfolio	 would	 comprise	 of	 livelihood	
activities	 such	 as	 crop	 production,	 livestock	 keeping,	 wage	 employment	 and	 participation	 in	 the	
NTFP	sector	which	provides	a	combination	of	different	 risk	attributes	 (Mortimore	&	Adams,	2001;	
Paavola,	2008).	Households	may	be	 forced	 to	migrate	due	 to	 issues	 such	as	 conflict,	development	
projects,	nature	conservation,	or	environmental	stress	(Castles,	2003).	
Migration,	as	a	coping	strategy,	enables	households	to	change	their	opportunities	and	related	risks.	
Rural	 households	may	 embark	 on	migrations	 in	 pursuit	 of	markets,	 employment	 for	 remittances,	
land	and	 resource	access.	Depending	on	 the	 type	of	 the	migration,	 these	could	open	up	access	 to	
opportunities	such	as	access	to	land,	resources,	markets	and	employment	(Koczberski	&	Curry,	2005;	
Paavola,	2008).	Agricultural	extensification	 involves	 taking	new	units	of	 land	 for	expansion	of	 low-







agriculture	 (Thobejane,	2009).	Overpopulation	 in	 the	 former	homelands	 is	also	contributing	 to	 the	
pressures	 exerted	 on	 vegetation.	 In	 the	 former	 Venda	 homelands	 (currently	 part	 of	 the	 Vhembe	
district),	 overpopulation	 resulting	 from	 the	 policies	 of	 relocation	 and	 concentration	 during	 the	
apartheid	era,	resulted	in	the	localised	pressures	on	the	forests	and	woodlands	in	the	eastern	slopes	
of	 the	 Soutpansberg	 for	 settlements	 and	 cultivation	 (Munyati	 &	 Kabanda,	 2009).	 Elsewhere	 in	
Limpopo	Province,	it	has	been	noted	that	causes	of	vegetation	change	include	livestock	raising	and	
																																								 																				
1	A Bantustan homeland was a territory set aside for black inhabitants of South Africa, as part of the 





mining.	 It	 is	 held	 that	 in	 some	 of	 the	 former	 homelands,	 over	 50%	 of	 the	 vegetation	 has	 been	
degraded	 or	 altered	 due	 to	 over	 population	 and	 unsustainable	 agriculture	 (Thobejane,	 2009).	 In	
addition,	urbanisation	has	resulted	in	the	loss	of	arable	land	through	expansion	of	commercial	and	
residential	units.	These	have	led	to	the	decline	in	important	ecosystem	services	such	as:	timber	for	
housing,	 kraals	 and	 fencing;	 fruit	 as	 an	 important	 dietary	 supplement;	 bark	 for	making	 ropes	 and	




2004).	 The	 environment	 and	 rural	 livelihoods	 have	 a	 reciprocal	 relationship,	 in	which	 on	 the	 one	
hand	environment	supports	rural	livelihoods	through	natural	resources	provision,	thus	affecting	the	
household	 vulnerability.	 On	 the	 other	 hand,	 exploitative	 harvesting	 techniques	 may	 result	 in	 the	
degradation	of	the	environment	(Thobejane,	2009).	
In	 the	 period	 between	 late	 2014-mid	 2016,	 the	 southern	 African	 region	 experienced	 drought	
conditions	resulting	from	the	El	Nino	phenomenon	(Manderson,	et	al.,	2016).	This	is	the	warm	phase	
of	an	 irregular	temporal	changes	 in	winds	and	ocean	surface	temperatures	 in	the	over	the	eastern	
Pacific	 Ocean.	 This	 phenomenon	 impacts	 and	 disrupts	 the	 climate	 and	 weather	 patterns	 thus	
resulting	in	intense	storms	in	some	areas	and	droughts	in	others.	The	frequency	of	El	Nino	has	been	




drought	 shock.	 Decreases	 in	 water	 supply,	 soil	 erosion,	 reduced	 vegetation	 coverage,	 loss	 of	






gained	 prominence	 in	 the	 last	 20	 years	 (Cousins	&	 Claassens,	 2004).	 The	 institution	 of	 traditional	
leadership	 is	evolving	within	 the	context	of	post-independence	politics	 in	South	Africa,	as	a	 result,	







is	 actively	 asserting	 the	 power	 of	 the	 traditional	 leadership	 within	 the	 rural	 social	 and	 economic	
sphere.	This	has	effectively	positioned	the	traditional	 leaders	as	the	 link	between	government	and	
the	people	within	their	 jurisdiction,	 in	which	it	 is	claimed	that	the	traditional	 leaders	represent	the	
indigenous	model	of	democracy	(Koelble	&	Li	Puma,	2011).		
The	 history	 of	 the	 relationship	 between	 the	 traditional	 leaders	 and	 the	 apartheid	 government	 in	
South	 Africa	 continues	 to	 haunt	 the	 institution	 of	 traditional	 leadership	 (Khunou,	 2009).	 The	
legitimacy	of	these	authorities	has	been	questioned	and	challenged	in	many	quarters	of	the	society	
due	 to	 the	 role	 they	 played	 during	 the	 apartheid	 period	 in	 South	 Africa	 and	 the	 land	 ownership	
patterns	which	 came	 into	 existence	 thereof	 (van	 Kessel	&	Oomen,	 1997;	 Khunou,	 2009;	 Kompi	&	
Twala,	 2014).	 In	 serving	 as	 the	 administrators	 of	 the	 ‘independent’	 homelands,	 the	 traditional	
leaders	contributed	 to	 the	 legitimisation	of	a	 system	whose	objective	was	 to	entrench	 the	control	
over	natives	in	the	homelands	and	across	South	Africa	(Koelble	&	Li	Puma,	2011).	This	was	preferred	
by	 the	 apartheid	 regime	 as	 the	 traditional	 leaders	 were	 perceived	 as	 loyal	 and	 compliant	 to	 the	
apartheid	 regime.	 To	 this	 end,	 those	 traditional	 leaders	who	were	opposing	 the	 apartheid	 regime	
were	disposed	and	replaced	with	headmen	who	were	compliant	(Khunou,	2009;	Koelble	&	Li	Puma,	
2011).	Nonetheless	 in	modern	democratic	South	Africa,	traditional	 leaders	are	recognised	 in	terms	
of	 the	 recognition	 of	 customary	 law	 in	 the	 1996	 Constitution	 of	 the	 Republic	 of	 South	 Africa	
(Khunou,	2009).	
The	positioning	of	the	traditional	leaders	in	the	context	of	their	communities	means	that	their	role	in	
the	 management,	 regulation	 and	 access	 to	 resources	 is	 unique	 and	 strategic.	 Traditional	 leaders	
occasionally	 conduct	 imbizos2	 with	 their	 communities.	 This	 close	 interaction	 between	 traditional	
leaders	and	communities	has	generally	strengthened	the	communication	links	between	the	two.	It	is	




resources	 in	 the	 rural	areas.	This	 is	primarily	due	 to	 their	unique	 role	 that	 they	play	 in	 controlling	
access	to	land	in	the	rural	areas	(Mwalukomo,	2008).	Within	the	context	of	natural	resource	access	









rules	 and	 regulations	 which	 determine	 people	 who	 are	 eligible	 to	 access	 the	 resources	 and	 the	
conditions	of	such	access	(Shackleton,	et	al.,	2002;	Mwalukomo,	2008).	In	study	conducted	on	grass	
harvesting	 in	 Qwa	 Qwa,	 it	 was	 found	 that	 traditional	 leaders	 instituted	 a	 rule	 which	 mandated	
harvesters	to	obtain	permission	from	the	village	head	before	harvesting.	Under	this	rule,	both	local	




The	 role	 of	 traditional	 leaders	 in	 management	 and	 access	 of	 resources	 is	 being	 eroded	 and	 this	
decline	 in	 authority	 has	 created	 a	 management	 vacuum	 within	 the	 context	 of	 woodlands	 in	
communal	 areas.	 This	 has	 led	 to	 the	 degradation	 of	 woodland	 resources,	 unregulated	 harvesting	
seasons,	increased	competition	for	resources,	illegal	harvesting	of	resources	and	commercialisation	
of	 communal	 resources	 by	 individuals	 (Makhado,	 et	 al.,	 2009b).	 The	 erosion	 of	 the	 role	 of	 the	
traditional	 leaders	 is	 further	worsened	by	 the	 confusion	between	 the	 traditional	 leaders	and	 local	
government	on	who	has	 the	responsibility	 to	 for	management	of	such	resources	 (Makhado,	et	al.,	
2012).	Makhado	et	al.,	 (2009a)	 suggests	 that	 in	order	 to	curb	 the	deteriorating	 state	of	woodland	






The	mopane	 tree	 (Fig.	1),	Colophospermum	mopane,	 a	nitrogen-fixing	 leguminous	 tree	with	broad	
butterfly-shaped	 leaves	 belongs	 to	 the	 sub-family	 Caesalpinioideae	 (Pokhriyal,	 et	 al.,	 1990).	 The	
geographical	 distribution	 of	 mopane	 woodland	 covers	 areas	 within	 South	 Africa,	 Zimbabwe,	
Mozambique,	Zambia,	Botswana,	Namibia,	Angola,	and	Malawi	(Fig.	2).	The	mopane	tree	is	used	by	
rural	 communities	within	 its	 geographical	 range	 for	 firewood,	 construction	material	 for	 traditional	
structures	 (Musvoto,	 et	 al.,	 2006),	 dry	 season	 livestock	 feed,	 medicinal	 use	 and	 it	 also	 hosts	 an	
important	 food	 source,	 mopane	 worm	 (Thomas,	 2013).	 These	 uses	 make	 the	 mopane	 tree	 an	




















Mopane	 worm	 is	 a	 colloquial	 name	 of	 the	 caterpillar	 of	 the	 emperor	 moth,	 Imbrasia	 belina	
(Makhado,	et	al.,	2009)	(Fig.	3),	which	feeds	predominantly	on	the	leaves	of	the	mopane	tree	(Dube	
&	Dube,	2010).	Because	of	its	high	dependence	on	the	mopane	tree,	the	caterpillar	is	mostly	found	
within	 the	geographical	 range	of	Colophospermum	mopane	 (Illgner	&	Nel,	2000).	The	caterpillar	 is	
widely	consumed	by	 rural	and	urban	households	within	 southern	Africa,	and	due	 to	 its	nutritional	
value	 and	 popularity,	 harvesting	 has	 been	 increasing	 and	 changing	 from	 a	 subsistence	 livelihood	
activity	to	a	commercial	one	(Kozanayi	&	Frost,	2002;	Thomas,	2013).	The	caterpillar	outbreaks	occur	
in	two	periods,	the	first	from	December	to	January,	and	the	second	from	April	to	May	(Makhado,	et	










palm	 and	 fingers.	However,	 rubber	 gloves	may	 be	 used	 to	 avoid	 injuries	 (Thomas,	 2013).	










Women	 and	 children	 are	 the	major	 players	 in	 the	 supply	 chain,	 especially	 in	 the	 labour-intensive	
harvesting	and	processing	of	the	mopane	worms.	Men	act	mainly	as	the	intermediaries	between	the	
harvesters	 and	 markets	 (Ghazoul,	 2006).	 The	 mopane	 worm	 trade	 takes	 place	 in	 several	 ways,	







2013.	 In	 South	 Africa	 the	 price	 of	 a	 80	 kg	 maize	 meal	 sack	 of	 mopane	 worms	 ranged	 between	
R752,26	and	R1002,984	in	2005	(Makhado,	et	al.,	2014).	The	cross-border	trade	between	Botswana,	
South	Africa	and	Zimbabwe	is	valued	at	between	R422	million	and	R638	million	per	year5	(Makhado,	
et	 al.,	 2014).	 The	domestic	 trade	of	mopane	worms	within	 southern	African	 countries	 is	 relatively	
well	understood	(see	for	example,	Kozanayi	&	Frost,	2002;	Gondo,	et	al.,	2010;	Thomas,	2013).		
Due	to	the	seasonality	and	annual	variability	of	mopane	worm	outbreaks,	households	may	take	part	
in	 a	 number	 of	 livelihood	 activities	 to	 either	maximise	 income	 or	 reduce	 their	 vulnerability	 from	
dependence	 on	 one	 livelihood	 activity.	 Such	 activities	 include	 keeping	 livestock;	 subsistence	 crop	
farming;	sale	of	staple	crops;	collection	of	natural	resources	for	home	consumption;	sale	of	raw	or	
processed	 natural	 resources;	 and	 exchange	 of	 goods	 and	 services	 for	 income	 (Shackleton,	 et	 al.,	
2001).	 There	 is	 evidence	 that	 mopane	 worm	 harvesting	 for	 consumption	 and	 trade,	 presents	 an	
important	livelihood	for	rural	people	however	environmental	change	in	the	rural	areas	may	pose	a	
threat	 to	 the	sustainability	of	 this	 livelihood	activity.	Poor	 regulation	and	management	of	mopane	


























The	Vhembe	district	 lies	 in	 the	northernmost	part	of	Limpopo	Province	and	 it	 shares	borders	with	
Zimbabwe	to	the	north,	Botswana	in	the	north-west	and	Kruger	National	Park	on	the	north-east	(Fig.	
5)	(Vhembe,	2012).	The	district	has	a	population	of	1,294,722	people	(StatsSA,	2012)	and	covers	an	




major	 languages	 spoken	 in	Vhembe	are	 Tshivenda	and	Xitsonga,	 used	by	67.3%	and	24.9%	of	 the	
population,	respectively.	The	villages	of	Matiyani,	Ha	Gumbu,	Masisi,	Zwigodini,	and	Mphambo	fall	




with	 Ba-Phalaborwa	 o	 the	 south,	 Greater	 Letaba	 to	 the	 south-west,	Makhado	 in	 the	 north-west,	
Thulamela	in	the	north	and	the	Kruger	National	Park	in	the	east.		
The	history	of	Vhembe	district,	largely	former	Venda	homeland,	shares	some	similarities	with	many	
other	 former	Bantustan	homelands	 in	South	Africa.	When	 the	Native	 Land	Act	no	27	of	1913	was	
assented	 to,	 it	 effectively	 gave	 ownership	 of	 the	 87%	 of	 the	 land	 in	 South	 Africa	 to	 the	minority	
white	population,	while	the	majority	of	backs	were	squeezed	into	the	remaining	13%.	Provided	for	
the	 demarcation	 of	 the	 land	 into	 portions	 falling	 into	 the	 following	 categories:	 state,	 private	 and	
communal	 land.	 In	 1936,	 the	 Natives	 Land	 Amendment	 act	 was	 passed	 and	 it	 provided	 for	 the	
occupation	of	land	for	farming	and	other	purposes	by	white	South	Africans.	This	ushered	the	period	
of	 forced	removals	without	compensation	for	black	South	Africans	 (Tshamano	&	Mahosi,	2012).	 In	
the	 Vhembe	 area,	 people	 from	 Ratombo	 were	 evicted	 from	 their	 fertile	 lands	 to	 Mauluma	 in	
Nzhelele	 in	order	to	make	way	for	blue	gum	plantations	and	sawmills.	Other	forced	removals	took	
place	 in	 Levubu	 to	 Tshakhuma	 and	Ha	Mashau	 in	 order	make	way	 for	 banana	 plantations.	 These	
forced	removals	were	exacerbated	by	the	introduction	of	Crown	Land	which	sought	to	expropriate	
fertile	 lands	within	 the	 homelands	 for	 plantations	 and	 commercial	 farming	 (Tshamano	&	Mahosi,	
2012).		
In	 1959,	 the	 Promotion	 of	 Bantu	 Self-Government	 Act	was	 passed	which	 led	 to	 the	 formation	 of	
Bantustan	homelands	from	the	native	reserves.	These	supposedly,	self-governing	homelands,	were	
effectively	aimed	to	be	labour	reserves	in	which	bantus	would	possess	citizenship	in	the	homeland	
of	 their	origin	 (Evans,	2012).	Moreover,	 these	 territories	were	 intended	 to	give	a	 sense	of	 control	
over	 state	 services	 and	 infrastructure	projects.	 Between	1976	and	1981	 four	homeland	 territories	
were	 given	 independent	 status	 by	 South	 Africa.	 These	 are	 Venda,	 Bophuthatswana,	 Ciskei	 and	
Transkei.	 Nonetheless,	 these	 states	 never	 received	 international	 recognition	 (Evans,	 2012).	 These	










The	 study	 areas	 lie	 on	 the	north	eastern	 and	 south	eastern	 slopes	of	 the	 Soutpansberg	mountain	
range.	The	east-west	orientation	of	the	mountain	range	strongly	influences	the	climate	of	the	area.	
The	 mountain	 range	 serves	 as	 an	 effective	 barrier	 between	 the	 south-easterly	 maritime	 climate	
influence	of	the	Indian	Ocean	and	the	Inter-Tropical	Convergence	Zone	and	the	Congo	Air	Mass	from	
the	north.	This	results	in	three	distinct	climatic	regions:	Humid	on	the	southern	and	eastern	slopes	of	
the	 higher	 peaks;	 sub	 humid	 to	 the	 south	 of	 the	 range;	 and,	 semi-arid	 to	 the	 north	 of	 the	
Soutpansberg	(Kabanda,	2003).	The	Vhembe	area	receives	annual	rainfall	of	approximately	500mm	
per	 annum.	 The	 rainfall	 amounts	 decreases	 from	 the	 east	 to	 the	 west	 in	 the	 district	 due	 to	 the	
Orographic	 effects	 of	 the	 Drakensberg	 and	 Soutpansberg	 mountains	 (Vhembe,	 2012).	 The	














herb	 species	 to	 tall	 shrub	 lands	on	extremely	 irregular	 plains	 on	 stony	 soils	with	deep	 sands	with	
extensive	erosion	and	some	species	poor	forests	of	Afromontane	character	(Environomics,	2009).	
The	contribution	of	the	NTFP	sector	to	rural	livelihoods	in	terms	of	subsistence	use,	informal	trade,	
and	 as	 a	 coping	 strategy	 against	 shocks	 was	 found	 to	 be	 considerable	 in	 the	 Vhembe	 district.	
Households	 utilise	 forest	 products	 for	 subsistence,	which	 include	 firewood,	 forest	 fruits	 and	 food	
(e.g.	 guava),	 construction	 wood,	 charcoal,	 thatch	 grass,	 bush	 meat/edible	 insect	 (e.g.	 Mopane	
worms),	 weaving	 fibre,	 fodder,	medicinal	 plants,	 honey	 and	mushroom.	 In	 a	 recent	 study,	 it	 was	
found	 that	 NTFP	 use	 was	 ranked	 highly	 by	 respondents	 in	 Thulamela	 and	 Makhado	 local	
municipalities.	 However,	 in	 Mutale	 the	 respondents	 ranked	 NTFP	 use	 relatively	 low.	 This	 was	





In	December	 2015	 a	 scoping	 trip	was	 undertaken	by	 the	 researcher	 to	 the	 study	 sites	 to	 become	
familiar	 with	 the	 area,	 elicit	 information	 on	 trading	 markets,	 harvesting	 areas	 and	 to	 identify	
potential	 respondents.	 The	 scoping	 trip	 involved	 visiting	 known	 market	 places	 in	 Thohoyandou,	
Sibasa,	Malamulele,	Giyani,	Elim	and	Makhado.	Information	was	gathered	from	traders	on	the	origin	






The	 snowball	 sampling	 	 (Goodman,	 1961)	 technique	 was	 used	 to	 sample	 the	 respondents.	 The	
technique	 was	 used	 to	 purposefully	 target	 the	 community	 of	 harvesters	 and	 traders	 for	 their	
expertise	and	knowledge	on	mopane	worms.	This	respondent-driven	(Heckathorn,	1997)	purposive	




from	 other	 respondents	who	 are	 knowledgeable	 on	 the	 subject	 (Kim,	 et	 al.,	 2012;	 Cox,	 2015).	 In	
using	this	sampling	method,	initial	observations	were	used	to	guide	the	sampling	of	the	subsequent	
observations	through	referral.	This	method	 is	 regarded	as	the	most	 feasible	and	reliable	 in	studies	
where	 access	 to	 remote	 respondents	 depends	 heavily	 on	 social	 networks,	 trust	 and	 human	
reputation	 (Cox,	 2015).	 Moreover,	 the	 exploratory	 nature	 of	 snowball	 sampling	 enables	 the	
researcher	 to	 find	 subsequent	 study	 sites	which	would	 otherwise	 be	 unknown	 to	 the	 researcher.	
This	 technique	 is	 useful	 especially	 for	 qualitative,	 explorative	 and	 descriptive	 studies	 for	 making	
inferences	bout	populations	which	are	difficult	to	enumerate	through	household	surveys	(Atkinson	
&	Flint,	2001).	
Nonetheless	 this	 technique	has	an	 inherent	problem	of	 lack	of	generalisability	and	 introduction	of	
bias.	 Snowball	 samples	 are	 more	 often	 than	 not,	 strongly	 biased	 towards	 individuals	 with	
relationships	in	the	population.	This	raises	the	question	of	whether	the	results	can	be	extrapolated	
to	the	wider	population	which	shares	the	demographic	characteristics	or	whether	they	are	limited	to	
a	population	 that	 has	undergone	 similar	 social	 experiences	 (Biernacki	&	Waldorf,	 1981;	 Faugier	&	
Sargeant,	 1997).	 As	 a	 result,	 snowball	 sampling	 technique	 does	 not	 permit	 the	 researcher	 to	 use	
probability	 statistical	 methods	 because	 the	 sample	 would	 not	 be	 randomly	 drawn	 and	 is	 highly	
dependent	on	 the	 individual	 choices	of	 the	originally	 selected	 respondents.	 This	 bias	 is	 inherently	
embedded	 in	ethnographic	methods	which	are	used	 to	 recruit	 respondents	 in	 the	 initial	 stages	of	






mopane	 worms	 to	 rural	 livelihoods	 and	 the	 effects	 of	 environmental	 change	 on	 mopane	 worm	
availability,	harvesting,	trade	and	consumption	patterns	in	rural	households.	Thirty	semi-structured	
interviews	were	conducted	in	all	the	villages	and	4	key	informant	interviews	took	place.	Four	market	
surveys	 were	 conducted	 at	 Elim,	 Makhado,	 Malamulele	 and	 Giyani	 to	 gather	 insights	 and	
perceptions	 of	 traders	 about	 mopane	 worm	 availability	 and	 trading	 fluctuations	 as	 a	 result	 of	








Semi-structured	 interviews	 were	 conducted	 with	 both	 harvesters	 and	 traders	 of	 mopane	 worms,	
altogether	26	harvesters	 and	4	 traders	were	 interviewed.	 The	questionnaire	was	divided	 into	 two	
sections.	 The	 first	 section	 comprised	 both	 open-ended	 and	 closed	 questions	 aimed	 at	 building	 a	
socioeconomic	 profile	 of	 the	 respondents.	 The	 second	 section	 comprised	 open-ended	 and	 Likert	
scale6	questions	 in	order	 to	 solicit	 information	about	 the	 significance	of	mopane	worms	as	a	 food	
source	 and	 trading	 commodity;	 perceptions	 of	 both	 harvesters	 and	 traders	 on	 forms	 of	
environmental	change	which	are	impacting	on	mopane	worm	availability	and	outbreak	events;	how	
environmental	 change	 alters	 mopane	 worm	 consumption	 and	 trade	 patterns;	 and,	 the	 role	 of	
traditional	leaders	in	regulating	access	to	mopane	worms.	The	interviews	and	market	surveys	were	
conducted	using	English,	Xitsonga,	Tshivenda	and	Sepedi	depending	on	the	language	preference	of	
the	 respondent.	 Respondents	 were	 encouraged	 to	 use	 their	 mother	 tongue.	 This	 was	 aimed	 at	





Key	 informant	 interviews	were	 held	with	 four	 respondents7	 including	 a	 social	 science	 researcher,	
botanical	 researcher,	 local	 government	 administrator	 and	 traditional	 authority	 field	 ranger.	 The	
interviews	were	in	the	form	of	a	discussion	and	were	conducted	in	English,	with	the	exception	of	the	
field	 ranger	 who	 preferred	 to	 have	 the	 discussion	 in	 Xitsonga.	 The	 key	 informants’	 expertise	
comprises	 of	 diverse	 backgrounds	which	 are	 conservation,	 local	 government,	 traditional	 authority	
and	botanical	 research.	 The	 sampling	 of	 the	 key	 informant	 respondents	was	 purposefully	 done	 in	
order	to	include	individuals	with	insights	on	the	subject	while	representing	various	key	players	such	
as	local	government,	conservation	authority,	research	and	traditional	authority.		
The	 social	 science	 researcher	 from	 SANParks	 was	 interviewed	 with	 regard	 to	 the	 historical	 and	
current	 significance	of	mopane	worm	harvesting	and	 trade	within	 rural	households,	 the	 impact	of	












the	 factors	 contributing	 to	 unreliable	 outbreak	 and	 availability	 patterns.	 The	 botanical	 researcher	
was	asked	about	traditional	harvesting	techniques	in	comparison	with	modern	techniques	and	their	
impacts.	 He	 was	 asked	 about	 the	 customary	 regulations	 for	 mopane	 worm	 harvesting	 and	 the	
prevalence	of	such	regulations	at	different	harvesting	areas.	
The	 interview	 with	 the	 municipality	 administrator	 responsible	 for	 local	 economic	 development	
focused	 on	 the	 role	 played	 by	 the	municipality	 in	 promoting	 and	 protecting	 the	 traders	 and	 the	
harvesters,	regulation	of	 local	and	foreign	traders	and	the	contribution	of	the	mopane	worm	trade	
to	the	harvesting	and	trading	households	as	well	as	the	local	economy.	He	was	also	asked	about	the	
importance	 of	 the	 mopane	 worm	 trade	 in	 creating	 job	 opportunities	 and	 how	 this	 could	 be	
improved.	 The	 interview	 with	 the	 traditional	 authority	 field	 ranger	 focused	 on	 interventions	 in	
curbing	deforestation	and	the	harvesting	of	juvenile	mopane	worms.	The	respondent	was	also	asked	






had	 been	 captured	 it	 was	 uploaded	 into	 Nvivo	 qualitative	 data	 analysis	 software	 for	 sorting	 and	
arrangement	 into	 different	 themes	 and	 codes	 based	 on	 the	 questions	 and	 topics	 explored	 during	
interviews.	For	graphical	representation,	Microsoft	Excel	was	used	to	create	graphs	using	the	coded	
thematic	 data.	 The	 perceptions	 of	 the	 respondents	were	 grouped	 according	 to	 key	 themes	 being	





The	majority	 of	 the	 respondents	 in	 this	 study	were	Vhavenda	 and	Vatsonga.	 Since	 the	 researcher	
cannot	communicate	in	either	of	these	languages,	interpreters	were	used	to	overcome	the	language	









respondents.	 Some	 of	 the	 potential	 study	 sites	 were	 not	 visited	 due	 to	 remoteness	 and	
inaccessibility	with	 the	 type	of	 vehicle	used.	 Some	of	 the	 foreign	 traders	declined	 the	 request	 for	
interviews	 and	 participation	 in	 the	 study.	 In	 the	 preceding	 months	 there	 were	 incidents	 of	








was	 kept	 strictly	 confidential.	 Before	 the	 commencement	of	 the	 interviews	 the	 respondents	were	
informed	 of	 the	 objective	 of	 the	 study	 and	 their	 rights	 to	 anonymity	 and	 termination	 of	 the	
interview	at	any	stage	that	they	so	wish	without	prejudice	or	penalty.	It	was	also	explained	that	no	
compensation	in	any	form	should	be	expected	from	their	participation	in	the	study.	The	respondents	










In	 total	 30	 interviews	 were	 conducted	 with	 harvesters	 and	 traders	 in	 the	 villages	 of	 Masisi	 (3),	
Zwigodini	(5),	Ha	Gumbu	(2),	Matiyani	(4),	Mphambo	(4),	Nkomo	(6),	Bokmakierie	(1)	and	Zwigonde	
(1)	and	in	the	towns	of	Giyani	(1),	Elim	(1),	Makhado	(1)	and	Malamulele	(1).	The	largest	group	(31%,	
n=10)	 in	 the	 sample	 was	 comprised	 of	 respondents	 aged	 between	 30	 and	 39,	 followed	 by	





age.	 This	 early	 introduction	 served	 two	 purposes.	 First,	 it	 engages	 as	 many	 family	 members	 as	






harvesters	 have	 been	 involved	 in	 harvesting	 since	 childhood	 and	 have	 grown	 up	 with	 mopane	
harvesting	as	a	tradition	in	their	households	and	villages.	Most	importantly,	it	suggests	that	for	these	
harvesters,	mopane	harvesting	 is	not	a	 livelihood	activity	undertaken	opportunistically	 later	 in	 life,	
rather	it	has	been	part	of	their	upbringing	and	culture.	
The	majority	of	 respondents	 in	 the	 interviews	 (57%)	 indicated	 that	 they	were	born	outside	of	 the	
areas	where	they	were	residing,	with	43%	resident	in	the	areas	where	they	were	born.	The	high	level	
of	migration	points	to	the	mass	relocations	which	took	place	in	the	former	Bantustan	homelands	and	
forced	 evictions	 for	 state	 developments	 such	 as	 the	 construction	 of	 a	 military	 base	 due	 to	 the	
proximity	of	 the	 study	area	 to	 the	South	African	border	with	Zimbabwe	and	Mozambique.	Almost	
half	 of	 all	 the	 respondents	 had	 reached	 secondary	 school	 level.	 Thirty-nine	 percent	 of	 the	







More	 than	 two-thirds	 of	 the	 respondents	 (70%)	 were	 from	 households	 sized	 between	 5-10	
individuals,	and	17%	were	from	families	with	eleven	or	more	members.	This	finding	indicates	typical	
family	 structure	 in	 which	 families	 comprising	 two	 or	 more	 generations	 were	 living	 in	 the	 same	
household.	 Such	 cases	 include	 instances	 where	 parents	 would	 leave	 their	 children	 with	 their	
grandparents	to	seek	better	employment	opportunities	elsewhere.	Most	of	the	respondents	(64%)	
were	 unemployed,	 while	 16	 %	 were	 self-employed.	 Only	 10%	 of	 the	 respondents	 were	 formally	
employed,	and	a	further	10%	were	on	pension.	This	 finding	 is	characteristic	of	many	rural	areas	 in	
South	 Africa	where	 unemployment	 levels	 are	 high	 and	 are	 exacerbated	 by	 a	 lack	 of	 employment	
opportunities.	
The	most	common	form	of	transportation	for	mopane	harvesting	was	by	walking	(49	%).	This	could	
be	 an	 indication	 that	 harvesting	 generally	 occurs	 in	 the	 areas	 closest	 to	 those	 where	 harvesters	
reside.	This	close	proximity	could	be	one	of	the	motivating	factors	for	actively	engaging	in	mopane	
worm	harvesting.	Twenty-seven	percent	of	 the	 respondents	utilised	public	 transport	 to	access	 the	





Land	 tenure	 is	 the	 main	 determinant	 of	 the	 access	 regime	 and	 resource	 management	 in	 the	
harvesting	areas.	Three	different	 tenure	 types	were	 found	 in	 the	harvesting	areas	 (Fig.	6),	namely	
communal,	private	and	public	(state)8.	Within	the	communal	areas,	depending	on	the	access	regime	
enforced	 by	 the	 traditional	 leaders,	 harvesters	may	 be	 required	 to	 obtain	 permission	 to	 harvest,	
while	in	some	villages	no	permission	is	required.	The	permission	could	be	verbal	or	in	the	form	of	a	
written	letter	of	permission.	In	private	and	state	owned	lands,	access	permission	is	strictly	required.	
The	only	difference	 is	that	a	permit	fee	 is	usually	payable	on	private	 land	while	the	state	does	not	
charge	 prospective	 harvesters.	 To	 determine	 the	 access	 regimes	 in	 the	 harvesting	 areas,	 the	


















powers	 varies	 from	 one	 village	 to	 another.	 Habitat	 protection	 is	 thus	 implemented	 as	 a	 way	 of	
managing	mopane	worm	resources.	The	role	of	the	chief	is	critical	in	this	aspect.	In	the	areas	where	
the	chiefs	 still	enjoy	high	 level	of	control	 they	often	effect	bans	on	mopane	tree	 felling	 to	protect	
mopane	worm	habitat.	Such	bans	are	implemented	through	the	use	of	tribal	police9	and	assistance	















have	 been	 mandated	 by	 the	 chief	 because	 people	 from	 far	 were	 going	 into	 the	 bushes	
without	permission,	while	the	locals	here	knew	what	was	allowed	and	what	was	disallowed”	
VN309,	Zwigodini	–	21	March	2016	
However,	 given	 the	 widespread	 distribution	 of	 the	mopane	 trees	 in	 the	 area,	 cutting	 of	mopane	
trees	may	be	unavoidable,	especially	in	cases	of	clearing	land	for	residential	purposes.	Nonetheless,	
tree	clearing	remained	strictly	regulated	in	this	regard.	Respondents	described	a	permitting	system	
under	 which	 villagers	 can	 obtain	 a	 permit	 to	 cut	 down	 mopane	 trees	 and	 any	 other	 species	
protected	by	the	ban.	One	respondent	commented	on	the	permit	application	process:	
“The	applicant	needs	to	apply	at	the	tribal	authority	offices	to	the	secretary.	They	would	be	
issued	with	a	 letter	by	 the	 secretary	 indicating	 that	 they	are	permitted	 to	harvest	mopane	
wood	 and	 the	 conditions	 under	 which	 the	 permit	 is	 issued.	 The	 applicant	 would	 have	 to	
comply	with	the	conditions.	Such	conditions	may	be	that	the	holder	is	only	permitted	to	cut	
mopane	trees	when	clearing	land	for	a	stand.	There	are	payments	which	need	to	be	made	as	
part	 of	 the	 application,	 depending	 on	 the	 type	 of	 permit	 sought”	 Tribal	 authority	 police,	
Malumani	-	31	March	2016	
The	 patrols	 conducted	 by	 the	 LEDET	 field	 rangers	 and	 tribal	 police	 in	 the	 communal	 areas	 often	
resulted	 in	 capture	of	 offenders.	When	apprehended,	 offenders	were	 charged	and	penalised	with	
predetermined	amounts	with	fines	payable	at	the	tribal	authority.	However,	there	is	still	a	sense	of	




















but	 now	 if	 you	 go	 to	 Masisi/Phafuri	 area	 you	 will	 find	 people	 with	 stacks	 and	 stacks	 of	
firewood	(from	mopane	tree)	but	you	won’t	find	that	around	Phalaborwa	and	you	won’t	find	
that	around	Messina	but	in	Masisi	where	they	harvest	worms	there	are	also	selling	mopane	














to	 harvest	 I	 don’t	 seek	 some	 form	 of	 permission	 from	 anyone	 to	 harvest.	 People	 here	 go	
whenever	they	want	to	go	harvest	without	first	trying	to	get	any	approval	from	anyone.	We	
don’t	even	need	to	go	to	the	chief	for	permission”	VN312,	Masisi	–	21	March	2016	




the	 commencement	of	 the	harvesting	 season.	The	declaration	 is	 implemented	as	 a	mechanism	 to	
curb	harvesting	of	juvenile	mopane	worms.	Essentially	this	implies	a	blanket	ban	on	mopane	worm	
harvesting	until	 such	 time	that	 the	chief	declares	 the	harvesting	season	open.	 In	 this	 regard,	once	
the	 chief	has	declared	 the	harvest	 season	 ‘open’,	 harvesters	would	not	be	 required	 to	obtain	 any	
further	permission	 to	harvest.	According	 to	 the	 respondents,	 this	was	 the	only	 form	of	 regulation	
applied	in	the	areas	where	they	harvest,	
“Harvesting	the	worms	is	not	regulated	or	controlled.	People	are	allowed	to	harvest	as	much	
as	 they	 can.	 The	 only	 control	 is	 that	 the	 chief	 is	 the	 one	 who	 has	 to	 announce	 to	 the	
community	that	the	worms	are	ready	for	harvesting”	VN309,	Zwigodini	–	21	March	2016	




allow	 that.	 You	 cannot	 kill	 something	while	 it	 is	 still	 small”	VN326,	Mphambo	–	23	March	
2016	
The	 lack	of	a	requirement	 for	harvesting	permission	 for	 the	non-local	harvesters	was	perceived	by	






“At	 the	moment	 there	are	no	 initiatives	 to	 regulate	harvesting,	 that’s	why	people	 from	 far	
away	are	coming	here	to	harvest”	VN336,	Matiyani	–	23	March	2016	
It	 was	 stated	 by	 the	 respondents	 that	 in	 certain	 areas	 only	 non-locals	 were	 required	 to	 obtain	
permission	 from	 the	 traditional	 leader	or	 chief.	 Eighteen	percent	of	 respondents	harvested	 in	 the	
communal	 areas	 where	 this	 requirement	 was	 enforced.	 The	 respondents	 believed	 that	 mopane	
worms	 are	 communally	 owned	 on	 communal	 land	 and	 this	 sense	 of	 joint	 ownership	 among	 the	
villagers	 where	 the	 worms	 occur	 is	 the	 driver	 behind	 this	 requirement.	 Simultaneously,	 the	
requirement	 is	 implemented	 as	 a	 safety	measure	 to	 account	 for	 the	number	 of	 harvesters	 at	 any	
given	time.	Failure	to	comply	with	this	requirement	carries	some	form	of	punishment	in	the	form	of	










host	will	 go	 to	 the	 chief	 and	 inform	 him	 that	we	 are	 leaving.	We	 are	 not	 prevented	 from	







undertaken	 by	 the	 landowners	 in	 order	 to	 meet	 their	 management	 objectives.	 In	 this	 regard,	
mopane	worms	were	harvested	 in	order	 to	 reduce	competition	with	browsers	 such	as	 impala	and	








availability	 as	 it	 generates	 additional	 income	 from	 harvesting	 levy.	 The	 management	 approach	
adopted	 by	 the	 private	 landowners	 included	 close	 monitoring	 of	 the	 harvesting	 to	 ensure	 that	
mopane	worms	were	only	harvested	while	 in	the	 late	 instar	stage	 in	order	to	maximise	harvesting	
without	 compromising	 the	 subsequent	 year’s	 harvest.	 With	 regards	 to	 mopane	 trees,	 the	






Harvesters	were	 required	 to	obtain	permission	 from	the	owners	 in	order	 to	access	and	harvesting	
from	the	farms.	The	harvesters	had	to	pay	an	access	fee	which	was	determined	by	the	landowner.	
While	 the	 requirement	 for	 monetary	 payment	 to	 access	 resources	 may	 discourage	 potential	
harvesters,	 a	 cohort	 of	 harvesters	who	preferred	harvesting	 in	Bokmakierie	were	not	 deterred	by	
the	fee.	According	to	the	respondents,	they	go	to	harvest	in	such	areas	despite	the	entry	fee	that	is	
required:	
“If	 it	 is	 the	 outbreak	 season	 of	 mopane	 worms	 and	 they	 are	 not	 available	 here	 or	 the	
outbreak	is	poor,	then	we	will	have	to	go	to	the	farms	and	harvest	there.	The	owner	usually	
charges	 a	 flat	 rate	 for	 entry	 onto	 his	 property.	 We	 will	 make	 camps	 there	 and	 harvest”	
VN320,	Bokmakierie	–	22	March	2016	
The	landowners	do	not	only	impose	an	entry	fee,	they	also	determine	the	commencement	and	end	
of	 the	season.	This	control	 feature	which	was	common	across	 the	tenure	types.	This	management	
precaution	 was	 taken	 to	 prevent	 harvesting	 juvenile	 or	 late	 instar11	 stage	 worms.	 This	 was	 done	
through	 monitoring	 the	 growth	 of	 the	 caterpillar	 throughout	 its	 development	 stages	 as	 well	 as	
closely	monitoring	the	harvesting	season	as	it	progresses.	One	respondent	mentioned	that:	
“Where	 we	 harvest	 in	 the	 farms	 at	 Bokmakierie	 the	 farm	 owners	 are	 controlling	 the	
harvesting.	If	the	worms	are	still	too	young	for	harvesting,	they	(landowner)	won’t	allow	us	









In	 order	 to	 access	 the	 mopane	 worms	 in	 Bokmakierie,	 harvesters	 had	 to	 incur	 transport	 costs.	
However	this	did	not	deter	them,	as	the	outbreaks	on	the	farms	were	perceived	to	be	better	than	
those	in	the	communal	areas,	thus	serving	as	an	incentive.	Some	respondents	indicated	that:	



















much	 to	 do	 with	 that.	 We	 only	 said	 that	 it	 should	 be	 benefiting	 the	 poorest	 community	
members.	But	the	way	 in	which	those	are	selected	 is	done	at	the	community	 level.	 It	 is	not	











rangers	 throughout	the	harvesting	season	to	 inform	such	declaration.	Furthermore,	 the	harvesters	
get	accompanied	by	field	rangers	for	safety	purposes.	One	key	informant	commented	that:	
“They	 only	 harvest	 in	 the	 harvesting	 zone,	 so	 Kruger	 is	 zoned	 according	 to	 the	 degree	 of	
utilisation.	 On	 the	 one	 side	 you	 have	 high	 intensity	 leisure	 zones	 where	 there	 is	 a	 lot	 of	
tourism,	on	the	other	hand	there	is	resource	harvesting	zones	which	are	usually	closer	to	the	
fence.	 Then	 there’s	 a	 wilderness	 zone	 which	 people	 don’t	 access.	 So	 the	 harvesting	 only	
happens	 in	 the	 harvesting	 zones	 and	 this	 happens	 in	 the	 seasons	where	 there	 are	 a	 lot	 of	
worms.	So	the	rangers	go	out	and	monitor	and	check	if	there	are	worms.	The	harvesters	also	
get	protected	by	the	guards	and	they	are	only	allowed	to	harvest	when	the	worms	are	really	
big.	 There’s	 a	 size	 class	 thing	 that	we	make	 sure	 that	 the	worms	don’t	 get	overharvested.	
There	 are	 no	 limits	 on	 the	 amount	 of	 worms	 that	 the	 harvesters	 can	 harvest”	 SANParks	
Researcher,	Phalaborwa	–	22	March	2016	
	
When	harvesting	 in	the	Kruger	National	Park,	 the	respondents	 indicated	that	they	did	not	need	to	
pay	any	fee	to	obtain	a	permit.	Rather	the	process	was	managed	by	the	village	forums	in	partnership	
with	 SANParks.	 The	 role	 of	 the	 forums	 was	 to	 identify	 the	 individuals	 who	 satisfied	 the	










The	 respondents	 were	 requested	 to	 rank	 the	 different	 forms	 of	 environmental	 change	 that	 they	
perceived	to	have	 impacts	on	mopane	worm	outbreaks	and	to	explain	the	effects	of	such	changes	
(Fig.	8).	 Forty-six	percent	of	 the	 respondents	 regarded	vegetation	change	 in	 the	areas	where	 they	
harvested	to	be	significant	while	19%	perceived	very	significant	vegetation	change.	Twelve	percent	













percent	 of	 the	 respondents	 indicated	 a	 decline	 in	 mopane	 tree	 density,	 while	 a	 contrasting	 39%	
reported	an	increase	in	density.	Nineteen	percent	of	the	respondents	did	not	know	whether	the	tree	
density	was	increasing	or	decreasing.	This	finding	suggests	that	mopane	tree	cutting	still	continues.	
However,	 interventions	 such	as	 tree	harvesting	bans	 and	patrols	 by	 field	 rangers	 and	 tribal	 police	
may	have	reduced	the	rate	of	deforestation.	
The	 respondents	were	asked	 to	 rank	 the	extent	of	 settlement	 spread	within	 the	harvesting	areas.	
Sixty-five	percent	of	the	respondents	regarded	the	spread	of	settlements	in	the	harvesting	areas	as	
insignificant,	while	 eleven	percent	 regarded	 spread	of	 settlements	 to	 be	 significant.	 Eight	 percent	
ranked	spread	of	settlement	to	be	both	very	significant	and	eight	percent	moderate.	A	further	8%	of	
the	respondents	could	not	rank	the	spread	of	settlements	at	all.		
All	 respondents	 agreed	 that	 rain	was	 the	 leading	 factor	 in	 determining	mopane	worm	outbreaks.	










very	 hot.	 Rain	 affects	 the	 worms	 because	 if	 there	 is	 no	 rain	 then	 there	 wouldn’t	 be	 any	





Temperature	 also	 ranked	 highly	 as	 a	 determining	 factor;	 85%	 of	 the	 respondents	 agreed	 that	











in	 rotation	 between	 different	 areas	 -	 similar	 to	 the	 notion	 of	 crop	 rotation	 in	 agriculture.	On	 the	





the	way	you	harvest	 them	does	not	affect	 their	availability”	VN303,	 Zwigodini	 –	21	March	
2016	
“Another	thing	is	that	people	don’t	know	how	to	handle	the	worms.	You’d	find	people	who	
cover	 the	worms	when	cooking	or	 storing	 in	a	vessel.	 This	 causes	 the	worms	 to	disappear.	
Sometimes	 this	 can	 be	 as	 long	 as	 5	 years.	 Just	 because	 they	were	 covered	with	 a	 lid.	We	




other	 areas.	 So	 let	 me	 give	 you	 an	 example,	 the	 worms	 work	 in	 a	 similar	 principle	 to	
rotational	cultivation,	so	in	one	patch	of	land	you	would	cultivate	different	crops	at	different	












































































On	 the	 other	 hand,	 46%	 of	 the	 respondents	 reported	 that	 they	 were	 no	 longer	 able	 to	 harvest	
mopane	worms	 in	the	same	way	as	when	they	first	started	harvesting	and	 in	the	same	areas.	This	
finding	 could	 be	 attributed	 to	 the	 continuing	 decline	 in	 mopane	 worm	 outbreaks	 due	 to	 the	
pressures	on	the	populations	such	as	harvesting	juvenile	worms.	One	respondent	indicated	that:	
“I	am	no	 longer	able	to	harvest	as	well	as	 I	used	to.	Because	there	are	no	worms	now.	But	
sometimes	 we	 hear	 people	 saying	 they	 have	 found	 them	 somewhere	 but	 they	 are	 very	
scarce.	Although	they	have	not	yet	reached	maturity.”	VN315,	Ha	Gumbu	–	21	March	2016	
Another	 respondent	 attributed	 the	 poor	 outbreak	 to	 a	 combination	 of	 environmental	 factors	 and	
said	the	following:	













no	 input	 costs.	 In	 rural	 households,	 harvesters	 can	 be	 broadly	 categorised	 into	 three	 groupings	
depending	on	the	underlying	reasons	for	harvesting	(Fig.	10).	The	first	grouping	includes	individuals	
who	 harvest	 in	 order	 to	 trade	 for	 an	 income.	 The	 second	 grouping	 comprises	 those	who	 harvest	

















Forty	 percent	 of	 the	 respondents	 harvested	 mopane	 worms	 only	 for	 household	 consumption	
without	 trading.	 Their	 perception	 was	 that	 household	 consumption	 was	 more	 important	 than	
trading.	 As	 a	 result,	 they	 preferred	 to	 store	 their	 worms	 during	 the	 harvesting	 season	 to	 ensure	
availability	 for	 the	household	consumption	when	the	worms	were	out-of-season.	The	 respondents	
indicated	the	following:	
“We	 harvest	 for	 household	 consumption	 but	most	 of	 the	 people	 here	 in	 the	 village	would	
come	to	inquire	if	we	were	willing	to	sell	our	worms,	especially	if	they	run	out	of	their	supply.	
But	I	am	reluctant	to	sell	them	because	my	family	consumes	them.	So	if	I	sell	them	then	what	
will	my	 family	and	grandchildren	have	 to	eat?	That’s	why	 I	don’t	 like	 to	sell	 them”	VN337,	
Mphambo	–	23	March	2016	
	
“Yes	 our	 harvest	 is	 for	 household	 consumption,	 we	 never	 trade	 our	 harvest	 because	 my	
husband	does	not	like	selling	the	worms”	VN336,	Matiyani	–	23	March	2016	
	










little	 importance.	Mopane	worms	were	 regarded	 as	 important	 because	 they	 are	 a	 nutritious	 and	









“They	 are	 important	 as	 a	 food	 source,	 they	 are	 a	 very	 nutritious	 food	 and	 they	 also	
contribute	to	reducing	the	household	food	costs.	Here	is	an	important	issue	with	the	worms,	





























healthier	 alternatives	 to	 frozen	meat	 products.	 This	was	 confirmed	 by	 the	 respondents,	 one	 held	
that:	





Forty	 percent	 of	 the	 respondents	 indicated	 their	 reasons	 for	 harvesting	 as	 both	 trading	 and	
household	consumption.	The	incentive	for	income	generation	appeared	to	be	a	significant	factor	for	






















still	 a	 continuing	practice	 of	 exchanging	mopane	worms	 for	 goods.	Household	 consumables,	 tools	










“It	depends	on	who	comes	 looking	 for	 the	worms.	 If	 someone	comes	wanting	 to	exchange	




Individuals	 who	 are	 trading	 mopane	 worms	 may	 be	 harvesters	 who	 sell	 off	 their	 harvest	 to	
consumers	 and	 fellow	 traders	 or	 specialist	 traders	 who	 procure	 from	 bulk	 traders	 and	 sell	 to	















who	 sell	mopane	worms	as	 a	microbusiness.	 These	 are	dedicated	 traders	who	acquire	 their	 stock	
from	harvesters	and	intermediaries	both	within	and	outside	South	Africa.	During	the	market	surveys,	
eighteen	 Zimbabwean	 traders	 were	 encountered15.	 They	 source	 their	 stock	 from	 local	 harvesters	
and	from	intermediaries	who	source	the	stock	from	either	Zimbabwe,	Botswana	or	Zambia.	One	of	
these	traders	indicated	the	following	regarding	the	origin	and	value	chain	of	mopane	worms:	







from	 Botswana	 traders.	 Then	 I	 started	 selling	 independently	 as	 my	 own	 small	 business,	















20%	 regarded	 the	worms	as	 fairly	 important.	 The	 importance	of	 the	 trade	 to	 the	households	was	
emphasised	by	the	respondents,	especially	for	income	generation.	In	some	households,	such	income	




social	 clubs	and	 stokvels16	which	we	are	members	and	 the	 income	 from	 the	worms	 is	 very	
important	as	a	source	of	income”	VN306,	Zwigodini	–	21	March	2016	
The	 income	 earned	 from	 trading	 mopane	 worms	 served	 as	 the	 main	 source	 of	 income	 for	 the	
households	 which	 harvested	 and	 traded	 in	 bulk	 and	 those	 which	 sold	 in	 small	 quantities	 to	
consumers.	This	income	is	supplemented	by	other	income	sources	which	include	state	social	grants	
(33%)	and	income	earned	by	family	members	(13%).	
However,	 in	 order	 to	meet	 the	 demand	 for	 mopane	 worms	 and	 to	make	 up	 for	 the	 interannual	















market	 in	 Makhado	 indicated	 that	 the	 money	 earned	 from	 trading	 in	 bulk	 to	 local	 traders	 was	
















consistent	 with	 the	 view	 expressed	 earlier	 that	 the	 SASSA	 social	 grants	 (33%)	 are	 an	 important	
income	 source	 for	poor	households,	 thus	 the	 likelihood	of	buying	mopane	worms	 is	higher	at	 the	
paypoints	due	 to	 the	potential	 customers	being	 in	possession	of	money.	One	 respondent	 said	 the	
following:	














per	 week.	 These	 findings	 represent	 a	 low	 frequency	 of	 buying	 mopane	 worms	 for	 household	
consumption.	The	respondents	cited	low	levels	of	disposable	income,	unaffordable	prices	and	lack	of	
desire	 for	 buying	 something	 which	 origins	 they	 are	 familiar	 with.	 Furthermore,	 15%	 of	 the	
respondents	 indicated	 that	 they	 never	 buy	 mopane	 worms	 for	 consumption,	 they	 would	 rather	
harvest	on	their	own.	
During	 poor	 outbreak	 seasons	 and	 the	 period	 thereafter,	 the	main	 source	 of	mopane	worms	 for	
households	 is	 traders.	Respondents	expressed	that	when	buying,	 they	have	to	get	small	quantities	
due	to	limited	disposable	incomes,	unaffordability	of	the	prices	and	that	the	frequency	of	buying	is	
reduced	because	they	can	only	get	to	town	once	per	month.	Almost	two-thirds	of	the	respondents	
(67%)	 reported	 that	 they	were	 able	 to	meet	 their	 household	 dietary	 needs	 during	 the	 seasons	 of	
poor	outbreaks	or	availability	(Fig.	14).	To	this	end,	some	respondents	indicated	that	they	would	buy	
from	 the	 traders	 in	order	 to	 replenish	 their	 supply.	 In	 contrast,	 33%	of	 the	 respondents	 indicated	






































to	be	used	 in	 future	outbreak	 seasons.	 This	 strategy	was	used	 to	broaden	knowledge	of	potential	
harvesting	areas	which	otherwise	are	closely	kept	as	secrets	by	fellow	harvesters.	These	efforts	may	




the	worms.	They	 indicated	 that	mopane	worms	are	all	 the	 same	everywhere	you	go	and	 that	 the	


















The	 harvesting	 practices	 employed	 by	 the	 harvesters	 were	 varied	 and	 consequently	 may	 have	










this	 stage,	 the	worms	 no	 longer	 forage	 and	 go	 underground	 to	 pupate.	 This	 is	 preferred	 because	






















to	a	perceived	decline	 in	 the	amount	of	worms	which	burrow	and	may	 lead	 to	a	decline	 in	 future	




“The	difference	 is	 that	nowadays	 the	number	of	harvesters	has	 increased	 substantially	but	
many	years	ago	most	people	didn’t	harvest,	 they	didn’t	 care	about	 them.	But	now	a	 lot	of	
people	want	the	worms”	VN307,	Zwigodini	–	21	March	2016	
	
“There’s	 lot	of	harvesters	nowadays	because	people	get	attracted	 to	harvesting	due	 to	 the	
money	 that	 you	 can	 earn.	 So	when	 there’s	 so	many	 people	 the	 competition	 increases	 and	















the	 harvesters	 with	 areas	 which	 support	 better	 outbreak	 incidents.	 In	 well-managed	 harvesting	
areas	such	as	Bokmakierie	where	the	area	 is	dominated	by	wildlife	 farms	and	harvesting	 is	strictly	
regulated,	 there	have	been	consistent	outbreaks	with	stable	mopane	worm	populations.	This	area	
attracts	 harvesters	 from	 far	 due	 to	 the	 added	 incentive	 that	 outbreaks	 result	 in	 relatively	 more	
worms	 being	 available	 than	 in	 communal	 areas	 due	 to	 less	 competition	 from	 harvesters.	 One	
respondent	indicated	that:	
“In	 this	 place	 of	 Zwigodini	 there	 was	 never	 a	 lot	 of	 worms	 available	 during	 an	 outbreak	
unlike	 other	 known	 areas.	 It	 is	 for	 this	 reason	 that	 we	 have	 to	 go	 to	 other	 places	 like	
Bokmakierie	to	harvest.	Although	the	worms	do	not	occur	in	our	area,	we	have	always	been	




Figure	 16	 A	 graph	 showing	 whether	 harvesters	 utilise	 the	 same	 or	 multiple	 harvesting	 areas	 in	
different	seasons	
	
Harvesters	 often	 utilise	 different	 harvesting	 areas	 in	 order	 to	 buffer	 uncertainties	 such	 as	
interseasonal	 outbreak	 variability.	 In	 cases	 where	 outbreaks	 have	 been	 poor,	 alternative	 areas	
would	be	utilised.	Fifteen	percent	of	the	respondents	reported	using	multiple	areas	to	harvest.	The	
reasons	 for	 this	 occurrence	 are	 varied,	 they	 range	 from	 the	 decline	 in	 mopane	 trees	 driven	 by	








lower	 levels	 of	 rainfall;	 above	 average	 temperatures	 and	 high	 harvesting	 pressure	 due	 to	 the	
increase	in	number	of	harvesters.	Therefore,	in	order	to	make	up	for	the	poor	outbreak	incidences,	















be	 less	 restricted.	However	non-local	 harvesters	were	 required	 to	 get	 permission	 from	 traditional	
leaders.	On	 state	 and	privately	owned	property,	 access	was	 strictly	 regulated	 and	permission	was	
required	 for	 all	 harvesters.	Mopane	worm	 trading	was	 found	 to	be	a	 lucrative	 trading	 commodity	
which	 created	 employment	 opportunities	 for	 rural	 people.	 Household	 consumption	 of	 mopane	
worms	provided	an	 important	protein	 source	which	was	 readily	 available	 at	 no	 to	 very	 little	 cost.	
Indiscriminate	harvesting,	mopane	tree	cutting,	vegetation	change	and	changing	climatic	conditions	
were	 perceived	 by	 the	 respondents	 as	 the	 leading	 causes	 of	 poor	mopane	 outbreak	 events.	 Low	
availability	 levels	 have	 altered	 the	 consumption	patterns	 in	 the	households	 and	 compensating	 for	







This	 discussion	 focuses	 on	 the	 significance	 of	mopane	worm	harvesting	 and	 trade,	 environmental	
change	 and	 the	 impacts	 on	 rural	 households.	 The	 results	 of	 the	 study	 are	 discussed	 within	 the	
context	 of	 the	 literature	 reviewed	 in	 Chapter	 2	 and	 are	 synthesised	 within	 the	 sustainable	
livelihoods	 framework.	 The	 significance	 of	 mopane	 worm	 harvesting	 and	 trade	 as	 a	 livelihood	
strategy	 includes	 its	 contribution	 for	 food	 and	 income	 generation.	 This	 is	 important	 in	 poor	
households	and	has	been	part	of	their	lives	since	childhood.	Skills	required	and	knowledge	required	
for	this	activity	have	been	passed	down	for	generations.	Lack	of	employment	opportunities	in	rural	
areas	make	 this	 livelihood	 activity	 an	 attractive	 occupation.	 However,	 the	 evidence	 suggests	 that	
mopane	 worm	 outbreaks	 are	 highly	 vulnerable	 to	 environmental	 change,	 and	 this	 could	 be	








The	 importance	of	mopane	worm	as	a	natural	 resource	and	a	source	of	protein	and	cash	 for	rural	
households	 in	 poor	 communities	 has	 long	 been	 recognised	 (Madibela,	 et	 al.,	 2009).	 Historically,	
mopane	 worm	 harvesting	 and	 consumption	 has	 been	 practiced	 as	 part	 of	 the	 wider	 practice	 of	
entomophagy	among	many	cultures	across	 the	world	and	has	been	well	documented	 in	 literature	
(Teffo,	et	 al.,	 2007;	 Ramos-Elorduy,	 2009;	 Kinyuru,	et	 al.,	 2010;	 Van	 Itterbeeck	&	 van	Huis,	 2012;	
Dzerefos	&	Witkowski,	 2014;	 Egan,	et	 al.,	 2014).	Mopane	worms	 are	 highly	 nutritious	 and	 rich	 in	
protein,	amino	acids	and	fatty	acids	(Madibela,	et	al.,	2009).	The	relative	ease	of	access,	affordability	













were	harvesting	and	consuming	mopane	worm	because	 they	were	perceived	as	a	 traditional	 food	
item	and	a	 form	of	 cultural	 identity.	 Similar	 observations	have	been	made	 for	 livelihood	activities	
such	as	hunting,	fishing	and	herb	gathering	wherein	these	activities	are	assimilated	as	tradition	and	
thus	 form	 part	 of	 the	 cultural	 identity	 (Mutenje,	 et	 al.,	 2011).	 It	 is	 these	 notions	 that	 further	
strengthen	 the	 relationship	 between	 nature	 and	 culture.	 Some	 of	 the	 practices	 are	 driven	 by	
biocultural	 linkages	 (Cocks	 &	 Dold,	 2004)	 and	 individuals	 believed	 that	 they	 had	 to	 engage	 in	
mopane	worm	consumption	in	order	to	keep	their	traditional	customs	in	existence.		
In	 the	 present	 study	 it	was	 found	 that	mopane	worm	harvesting	 and	 consumption	has	 long	 been	
part	 of	 the	 household	 tradition	 among	 Vhavenda	 and	 Vatsonga	 people.	 Due	 to	 this,	most	 of	 the	
respondents	 indicated	 that	 they	 were	 introduced	 to	 mopane	 worm	 harvesting	 and	 consumption	
from	an	early	age	and	grew	up	with	that	knowledge	being	passed	onto	them	by	the	elders.	At	least	
two	thirds	of	the	respondents	consumed	three	different	species	of	insects	as	part	of	their	diet.	This	
high	 level	of	entomophagy	can	be	attributed	 to	 the	widely	held	view	that	 insects	are	a	 traditional	
food	source	of	the	local	people	and	have	been	part	of	their	diet	for	a	long	time.	Similar	findings	were	
made	 in	 an	 earlier	 study	 by	 Dzerefos	 et	 al.,	 (2013),	 who	 noted	 that	 entomophagy	 is	 a	 long-held	
tradition	that	is	older	than	living	memory	in	the	north	and	north-eastern	parts	of	South	Africa.	One	
of	 the	tell-tale	signs	 for	 this	 finding	 is	 the	rich	and	extensive	vocabulary	used	by	Vhavenda	people	
with	regard	to	harvesting	wild	edible	insects	(Dzerefos,	et	al.,	2013).	As	a	result,	the	knowledge	held	









trade	 their	 stock	 for	 income	 generation	 and	 for	 household	 consumption.	 The	 importance	 of	 such	




Province	 (StatsSA,	 2016).	 In	 the	 present	 study,	 20%	 of	 the	 respondents	 were	 harvesting	mopane	
worms	 for	 income	 generation	 while	 a	 further	 40%	 were	 harvesting	 for	 both	 consumption	 and	
trading.	According	to	the	respondents,	the	income	generated	from	mopane	worm	trading	was	very	
important	 for	 paying	 tuition	 fees,	 household	 provisioning	 and	 purchasing	 costly	 household	 items	
which	 otherwise	 would	 not	 be	 affordable	 for	 unemployed	 people.	 Similar	 findings	 were	made	 in	
previous	 studies	 on	 mopane	 worm	 trading	 in	 Thohoyandou	 (Makhado,	 et	 al.,	 2009b).	 This	 is	 an	
income	which	can	rival	any	informal	seasonal	job	within	a	rural	context.	The	contribution	of	NTFPs	to	
poverty	 alleviation	 in	 households	 can	 be	 either	 in	 direct-use	 or	 income	 generation.	 Such	
contributions	 may	 be	 for	 supplying	 basic	 needs,	 saving	 cash	 resources,	 safety-net	 functions	 and	
earning	 an	 income	 generation	 (Heubach,	et	 al.,	 2011;	 Shackleton	&	 Pandey,	 2014).	 Some	 studies,	
however,	 have	 expressed	 caution	 about	 the	 use	 and	 dependence	 on	NTFP	 trade	 as	 a	way	 out	 of	
poverty.	Firstly,	because	NTFPs	do	not	generate	enough	regular	incomes,	but	may	generate	income	
at	 certain	 times	 of	 the	 year	 but	 this	 is	 often	 seasonal	 and	 not	 enough	 to	 lift	 an	 individual	 out	 of	
poverty.	 Secondly,	 harvesting	 can	 lead	 to	 resource	overexploitation	 and	have	biodiversity	 impacts	





One	 of	 the	 most	 significant	 findings	 of	 this	 study	 is	 the	 perceived	 change	 in	 mopane	 worm	
availability	 as	 a	 result	 of	 changes	 in	 rainfall	 and	 temperature.	 These	 environmental	 changes,	
according	 to	 the	 respondents,	 have	 been	manifesting	 over	 the	 past	 decade.	 However,	 in	 the	 last	
three	years,	 the	 lower-than-normal	precipitation	and	higher-than-normal	 temperatures	have	been	
acute	 and	 have	 led	 to	 a	 noticeable	 decline	 of	 the	mopane	worms	 in	 the	 harvesting	 areas.	Many	
harvesters	 believed	 that	 the	 reason	 for	 the	 decline	 in	 mopane	 worm	 outbreaks	 was	 due	 to	 the	
climatic	 conditions	 which	 prevailed.	 This	 finding	 was	 confirmed	 in	 a	 recently	 concluded	 drought	
impact	assessment	study	conducted	in	the	Mopane	district	of	Limpopo	Province	over	the	period	of	
2015-2016,	wherein	79%	of	 the	 respondents	held	 that	 the	decline	 in	precipitation	and	 increase	 in	
temperature	have	resulted	in	environmental	impacts	such	as	ecosystem	damage,	dried-up	streams,	
loss	 of	 livestock	 and	 crops	 (Manderson,	 et	 al.,	 2016).	 The	 close	 relationship	 that	 exists	 between	
climatic	 conditions	 and	mopane	worm	 outbreaks	 was	 observed	 in	 studies	 conducted	 in	 southern	
Zimbabwe	 and	 central	 Botswana	which	 sought	 to	 understand	 impacts	 of	 climate	 change	 on	 rural	




temperatures	 resulted	 in	 impacts	 which	 ranged	 from	 significant	 reduction	 to	 complete	
disappearance	of	mopane	worms	(Dube	&	Phiri,	2013).		




and	 increase	 in	 temperature	 in	 the	Hwange	 region	 (Nhemachena,	et	al.,	2014).	This	demonstrates	
the	 importance	of	traditional	ecological	knowledge	 in	the	detection	of	environmental	changes	and	
informing	 the	 development	 of	 strategies	 to	 combat	 and	 adapt	 to	 environmental	 changes	 such	 as	
climate	variability	(Vinyeta	&	Lynn,	2013).		





In	 the	 present	 study,	 42%	of	 the	 respondents	 agreed	 that	mopane	 tree	 density	had	 decreased	 in	
their	area	of	harvesting.	The	respondents	further	 indicated	that	although	mopane	tree	cutting	had	
been	 banned	 by	 the	 traditional	 authorities	 in	 their	 villages,	 people	 still	 harvested	 the	 trees	 for	 a	
number	 of	 uses.	 Such	 uses	 have	 been	 shown	 to	 be	 of	 high	 importance	 to	 the	 wellbeing	 of	 rural	
households	 living	 near	 mopane	 woodlands	 (Makhado,	 et	 al.,	 2012;	 Tewari,	 2012).	 From	 this	
observation,	it	could	be	argued	that	benefits	and	incentives	derived	from	mopane	tree	uses	and	its	
products	 seem	 to	 outweigh	 the	 deterrent	 force	 of	 fines	 that	 are	 imposed	 on	 offenders	 who	 are	
caught	 harvesting	 mopane	 trees.	 In	 a	 review	 of	 the	 uses	 of	 mopane	 tree	 products,	 it	 was	
demonstrated	 that	 there	 are	 a	 wide	 range	 of	 products	 and	 uses	 which	 are	 utilised	 by	 rural	
households.	The	wood	and	non-wood	uses	 included	firewood,	poles	 for	construction	of	 traditional	
structures	 and	medicinal	 use.	 All	 these	 uses	 are	 inherently	 destructive	 and	 involve	 either	 cutting	
down	the	mopane	trees	and/or	harvesting	the	bark,	roots	and	leaves	(Makhado,	et	al.,	2014).		
The	 decline	 in	 mopane	 tree	 density	 has	 been	 known	 to	 have	 an	 impact	 on	 the	 sustainability	 of	
mopane	worm	harvesting.	 In	Namibia,	 traditional	authorities	have	set	up	regulation	by-laws	which	
prohibit	 illegal	 cutting	 of	 mopane	 trees	 for	 fencing	 and	 building	material	 and	 setting	 fires	 in	 the	
forest	in	order	to	protect	mopane	trees.	This	serves	as	way	of	curbing	the	destructive	pressures	on	
mopane	 worm	 populations	 to	 ensure	 sustainability	 of	 the	 resource	 (Thomas,	 2013).	 Similarly,	 in	




important	 in	 order	 to	 ensure	 future	 availability	 of	 the	 mopane	 worm	 population	 (Gondo,	 et	 al.,	
2010).		
Interestingly,	 85%	 of	 the	 respondents	 confirmed	 that	 they	 are	 still	 utilizing	 the	 same	 areas	 for	
harvesting	 despite	 the	 continuing	 decline	 of	 the	mopane	worms.	 Factors	 such	 as	 close	 proximity,	
lack	of	regulatory	hurdles	and	negligible	costs	to	reach	and	access	the	harvesting	areas	were	cited	as	
the	 reasons	 for	 those	 choosing	 to	 utilise	 the	 same	 harvesting	 areas	 which	 they	 have	 historically	
used;	in	most	cases	these	areas	were	in	close	proximity	to	their	villages.	Those	who	utilised	different	
harvesting	 areas	 had	 to	 travel	 to	 distant	 areas	 to	 harvest.	 The	 deterring	 effect	 of	 transportation	
costs	 could	 be	 attributed	 to	 the	 observed	 low	 levels	 of	 traveling	 to	 harvest	 in	 distant	 areas.	
Baiyegunhi,	 et	 al.,	 (2015)	 found	 that	 in	 NTFP	 harvesting	 transport	 played	 an	 important	 role	 in	
decision	making	about	whether	or	not	to	harvest.	It	was	also	found	that	households	were	85%	less	
likely	to	harvest	for	every	increase	in	distance	of	one	kilometre	to	the	harvesting	area.	Some	of	the	
contributing	 factors	 included	 the	 transactional	 and	 logistical	 costs	 of	 transporting	mopane	worms	
over	 long	distances.	 In	 the	present	 study	 it	was	 found	 that	 the	majority	of	 the	harvesters	utilised	
areas	in	close	proximity	to	their	homes	and	in	cases	where	transport	was	required,	ease	of	access	of	
transport	influenced	their	decision.		
NTFP	 harvesting	 has	 served	 as	 a	 vehicle	 for	 intergenerational	 traditional	 ecological	 knowledge	
transfer	 for	 rural	 people.	 Such	 important	 traditional	 ecological	 knowledge	 is	 entomophagy	 and	
habitat	manipulation	to	 increase	woodland	capacity	to	support	higher	yields	(van	Itterbeeck	&	van	





in	 agriculture	 (Chidumayo	&	Mbata,	 2002).	Other	 environmental	manipulation	 techniques	 include	
host	tree	planting	in	predetermined	areas,	correct	application	of	fire	to	protect	host	trees,	avoidance	
of	destruction	of	moth	eggs	on	foliage	and	the	pupae	underground	and	lastly,	not	cutting	down	host	
trees	which	 preserves	 caterpillar	 breeding	 sites	 (Gade,	 1985;	 Takeda,	 1990;	 Chidumayo	&	Mbata,	
2002;	Van	 Itterbeeck	&	van	Huis,	2012).	To	this	end	the	 insects	are	seen	as	cultural	 resources	and	
their	consumption	serves	as	a	reflection	of	the	biological	diversity	of	the	region	(Nonaka,	2009).	 In	
the	 face	 of	 declining	 mopane	 worm	 yields	 and	 erratic	 outbreak	 events,	 habitat	 manipulation	
techniques	 have	 the	 potential	 to	 improve	 yields	 in	 the	 study	 area.	No	 findings	were	made	 in	 the	
present	 study	which	 demonstrate	 the	 existence	 of	 similar	 habitat	management	 and	manipulation	














important	 trading	 commodity	 for	 earning	 income.	 Lack	 of	 employment	 opportunities	 and	 limited	
income	 earning	 potential	 were	 cited	 by	 the	 respondents	 as	 some	 of	 the	 reasons	 to	 engage	 in	
mopane	worm	 harvesting.	 To	 this	 end,	 it	 has	 been	 shown	 that	 rural	 households	 undertake	 NTFP	
harvesting	and	trading	to	safeguard	against	predictable	periods	of	vulnerability,	integration	into	the	
cash	economy	and	unforeseen	risk	and	shock	(Paumgarten,	2005;	Hunter,	et	al.,	2007).	Shackleton	et	
al.	 (2008)	 argue	 that	 in	 addition	 to	 the	 function	of	 a	 safety	net	 for	 rural	 households	 to	 cope	with	
shocks,	 the	trade	 in	natural	products	may	perform	a	variety	of	 functions	such	as	allowing	them	to	
diversify	 or	 to	 specialise	 and	 accumulate.	 This	 is	 an	 important	 role	 of	 NTFP	 trade	 in	 poverty	
alleviation.	In	the	present	study	it	has	been	found	that	the	harvesters	and	local	traders	operate	on	a	
scale	that	precludes	accumulation	and	subsequent	diversification.	Harvesting	and	trading	was	done	
on	a	 subsistence	 level	 and	 the	profit	 earned	 from	such	activities	would	not	be	 sufficient	 to	 invest	
elsewhere	 in	 a	 capital-intensive	 venture.	 Therefore	 the	 findings	 of	 this	 study	 do	 not	 demonstrate	
that	mopane	worm	harvesting	can	be	used	as	a	standalone	exit	strategy	out	of	poverty.	
Shackleton	et	al.,	(2007)	found	that	woodworkers	earned	a	gross	income	of	R48	769,50	while	broom	
makers	 and	 traders	 earned	 R15	 008,50	 and	 R17	 871,70	 respectively,	 per	 annum.	 In	 the	 present	
study,	 a	 Zimbabwean	mopane	worm	 trader	 indicated	 that	 in	 a	 good	 trading	month	 she	 earned	 a	
profit	of	between	R25	000	and	R30	000	trading	at	various	markets	in	the	town	of	Makhado.	Most	of	
this	money	was	 remitted	 back	 home	 to	 Zimbabwe	 for	 household	 expenses	 and	 university	 tuition	
fees	 (see	Section	4.64).	At	 the	 time	of	data	 collection,	one	of	her	 children	had	already	 completed	
university	 studies	with	 the	 support	 of	 income	 earned	 from	mopane	worm	 trading	which	was	 her	










job	and	NTFP	trading	serve	as	the	main	 income	source	due	to	the	 inability	to	participate	 in	waged	
labour.	 Shackleton	 et	 al.,	 (2007)	 emphasise	 that	 structural	 impediments	 such	 as	 poor	 skills,	
education,	 lack	of	 infrastructure,	 remoteness	and	 limited	access	 to	real	employment	opportunities	
make	 NTFP	 livelihoods	 an	 important	 income	 source	when	 compared	 to	 alternatives	 such	 as	 local	
wage	labour.	In	a	separate	study	in	the	Limpopo	Lowveld,	it	was	found	that	selling	beer	made	from	




earn	 income.	 The	 high	 level	 of	 reliance	 on	 mopane	 worm	 harvesting	 and	 the	 increasingly	
unpredictable	 climatic	 conditions	 could	 increase	 the	 vulnerability	 of	 the	 households	 to	 food	
insecurity.	 To	 reduce	 such	 household	 vulnerability	 and	 level	 of	 dependence	 on	 NTFPs	 requires	 a	
multipronged	approach.		
While	 it	 is	 widely	 accepted	 that	 many	 rural	 households	 depend	 on	 NTFP-based	 livelihoods	
(Shackleton,	2005;	Quang	&	Anh,	2006;	Makhado,	et	al.,	2014;	Kar	&	Jacobson,	2012),	this	may	also	
be	 a	 source	 of	 household	 vulnerability.	 Factors	 such	 as	 climate	 change,	 loss	 of	 biodiversity	 and	
changing	 socioeconomic	 factors	 may	 impact	 on	 the	 households’	 ability	 and	 capacity	 to	 secure	
sustainable	 NTFP-based	 livelihoods	 (Bele,	 et	 al.,	 2015).	Mitigation	 of	 these	 contributing	 factors	 is	
necessary	in	order	to	reduce	household	vulnerability	to	unforeseen	sudden	shocks	and/or	prolonged	
changes	(Boon	&	Ahenkan,	2012;	Ofoegbu,	et	al.,	2016).	High	levels	of	depedence	on	mopane	worm	
have	been	 reported	 in	 the	present	 study	with	67%	and	80%	of	 the	 respondents	agreeing	 that	 the	
resource	 is	 important	 for	 food	and	trade.	Given	such	high	 levels	of	dependence	and	resource	use,	
any	unforseen	sudden	shock	or	prolonged	changes	in	availability	may	have	significant	impact	on	the	
households.		
Given	that	women	play	a	key	role	 in	 the	NTFP	sector,	 intervention	strategies	 to	 reduce	household	
vulnerabilty	need	to	focus	more	attention	on	women	for	greater	household	 impact	(Shackleton,	et	
al.,	2011).	Baiyegunhi	et	al.,	 (2015)	suggest	 that	 intervention	strategies	should	 focus	on	 increasing	





be	 empowered	 to	 encourage	 a	 shift	 to	 urban	 wage	 employment,	 and	 stress	 the	 importance	 of	
developing	 more	 profitable	 livelihood	 strategies	 for	 women	 and	 providing	 sustainable	 harvesting	
training	to	the	harvesters.	In	the	present	study,	it	was	found	that	more	females	and	women-headed	
households	are	 involved	 in	NTFP-based	 livelihoods	 than	male-headed	ones.	Various	studies	on	the	
role	of	women	in	the	NTFPs	sector	and	household	livelihoods	have	revealed	that	females	play	a	far	
greater	role	and	in	the	NTFP	value	chain,	although	the	significance	of	that	role	is	often	undervalued	





women's	 needs	 in	 terms	 of	 independent	 legal	 status,	 technology,	 organisation,	 and	 managerial	
capacity	 (Shackleton,	et	al.,	2011).	 In	Cameroon,	a	capacity	builiding	programme	was	rolled	out	 to	
train	 female	 NTFP	 traders	 in	 aspects	 including	 market	 trends,	 product	 specialisation,	 storage	
strategies,	 availability	 of	 raw	 materials	 and	 better	 organisation	 among	 traders.	 The	 programmes	








respective	 owners.	 In	 the	 present	 study,	 the	 majority	 of	 respondents	 indicated	 that	 they	 were	
harvesting	 in	 communally	owned	 lands	which	were	governed	by	 the	 tribal	authority	and	 the	chief	





of	 plants	 at	 burial	 sites;	 collection	 of	 only	 deadwood	 for	 firewood,	 and	 use	 of	 energy-saving	
traditional	 stoves	 (Msuya	 &	 Kideghesho,	 2009).	 In	 the	 present	 study	 local	 harvesters	 expressed	





theft	and	was	cited	as	 the	underlying	 reason	behind	 the	plundering	of	 the	 resource.	The	effect	of	
weak	 local	 institutions	 in	 communal	 areas	 has	 been	 known	 to	 be	 a	 contributing	 factor	 to	 poor	
resource	 management	 and	 thus	 unsustainable	 utilisation	 practices	 (Thomas,	 2013).	 By	 inference,	
this	limited	control	of	mopane	worm	harvesting	could	be	an	indication	of	relative	decline	in	control	
by	the	tribal	authority	and	traditional	leaders,	thus	signifying	weak	traditional	and	local	institutions.	
On	 the	 other	 hand,	 the	 open	 access	 approach	 to	 NTFPs	 could	 be	 a	 result	 of	 the	 confusion	 with	
regard	to	the	custodianship	of	NTFPs	in	the	woodlands	in	rural	areas	across	South	Africa	in	the	post-
1994	period	(Kirkland,	et	al.,	2007).	According	to	Makhado	et	al.,	(2012)	the	effective	management	
of	woodland	 resources	 in	 rural	 areas	has	been	undermined	by	a	 lack	of	 clarity	on	 the	 responsible	
entity	 for	management	of	 such	 resources	between	 traditional	 leaders,	 local	 government	and	 local	
communities.	As	a	 result	of	 this	management	vacuum,	woodland	 resource	management	problems	
such	 as	 flouting	 of	 traditional	 conservation	 norms,	 overexploitation	 of	 woodland	 resources,	
irresponsibility	 in	 the	 management	 of	 natural	 resources	 among	 local	 people,	 municipalities	 and	
traditional	authorities,	and	 increasingly	open	systems	of	woodland	 resource	use	 in	 rural	areas	has	
continued	unabated	(Makhado,	et	al.,	2012;	Thomas,	2013).	In	the	present	study,	it	was	found	that	
traditional	 leaders	are	cooperating	with	 the	provincial	government	 to	enforce	control	mechanisms	
and	management	of	mopane	worm	harvesting.	In	Nkomo	village	field	rangers	from	LEDET	undertake	
coordinated	 patrols	 with	 tribal	 police	 to	 monitor	 and	 enforce	 resource	 harvesting	 restrictions.	





harvesting	 and	management.	 In	 the	 present	 study,	 the	waning	 power	 and	 influence	 of	 traditional	
leaders	 is	evident.	The	 lack	of	 respect	 for	 traditional	 leaders	 is	 shown	primarily	by	non-locals	who	
frequent	the	villages	during	the	harvesting	seasons.	However,	among	the	locals	there	is	still	respect	
for	the	role	of	the	chiefs	and	traditional	leaders	with	regards	to	harvesting	seasons	and	methods.		



















on	 such	 livelihood	 activities	 in	 comparision	 to	wage	 labour	may	 be	 neccesary	 prior	 to	 pursuing	 a	




2010;	Baiyegunhi,	et	al.,	2015).	Mopane	worm	harvesting	and	 trading	provides	an	 invaluable	 rural	







availability	 of	 assets	 (capitals)	 and	 people’s	 livelihoods	 (DFID,	 1999;	 Allison	 &	 Ellis,	 2001).	 In	 the	
present	study	it	was	found	that	drought	and	high	temperatures,	which	were	resulted	from	by	the	El	
Nino	 phenomenon,	 resulted	 in	 the	 sudden	 shock	 on	 mopane	 worm	 availability.	 In	 the	 period	
between	late	2014-2016,	there	were	very	little	to	no	mopane	worm	outbreaks.	This	shock	resulted	
in	 widespread	 shortages	 of	 mopane	 worms	 in	 households	 and	markets.	 It	 was	 expressed	 by	 the	
respondents	 that	 in	 the	 last	 two	 decades	mopane	worms	 have	 been	 on	 a	 declining	 trend	 due	 to	
vegetation	 change,	 a	 reduction	 in	mopane	 trees	 and	 unsustainable	 harvesting	 techniques.	 Unlike	
shock,	 trends	 may	 be	 more	 benign	 and	 less	 noticeable	 in	 the	 short-term.	 However,	 over	 longer	
periods,	 their	 effect	 may	 be	 be	more	 noticeable	 and	 have	 an	 influence	 on	 the	 rate	 of	 return	 to	




outcomes	 (Kollmair	 &	 St-Gamper,	 2002).	 Seasonal	 shifts	 in	 employment	 oportunities,	 food	
availability,	 and	 mopane	 worm	 outbreaks	 are	 some	 of	 the	 factors	 which	 contribute	 to	 the	
complexities	of	mopane	worm	livelihoods.	In	the	present	study,	respodents	reported	very	low	levels	
of	 formal	 employment	 and	 some	depended	on	 seasonal	 jobs	on	 farms.	 The	outbreaks	of	mopane	
worms	are	also	highly	seasonal	therefore	people	took	part	in	harvesting	during	the	outbreaks.	This	
provided	short-term	employment	and	important	income.	The	rising	food	prices	were	cited	by	some	







the	 ‘capital	 stock’	 through	NTFP	collection.	 In	 this	 context	mopane	worms	were	 the	main	 form	of	
natural	 capital.	 Most	 of	 the	 respondents	 harvested	 in	 the	 communal	 lands	 where	 different	
arrangements	 exists	 for	 access	 to	 mopane	 worms.	 Most	 respondents	 showed	 satisfaction	 with	
access	arrangements.	The	majority	of	 the	 respondents	 indicated	 that	within	 such	harvesting	areas	
there	 are	 no	 restrictive	 conditions	 for	 access	 and	 harvesting.	 However,	 access	 and	 harvesting	
condition	 exists	 and	 are	 strictly	 applied	 on	 the	 private	 and	 state	 lands.	 The	 respondents	 also	
expressed	 concerns	 regarding	 the	 decline	 in	mopane	worm	 avaialbility.	 In	 the	 past	 two	 decades,	
mopane	 worms	 have	 been	 declining,	 however	 in	 the	 past	 two	 years	 a	 lack	 of	 rainfall	 and	 high	
temperature	 have	 resulted	 in	 the	 complete	 unavailability.	 Thus	 demonstrating	 that	 availbility	 of	
mopane	worms	is	a	central	constraint	to	achieving	a	sustainble	livelihood.	
Financial	capital	
This	 refers	 to	 the	 financial	 or	 monetary	 resources	 which	 people	 require	 in	 order	 to	 pursue	 their	
livelihoods.	This	may	also	be	used	to	refer	to	other	goods	which	may	be	exchanged	as	an	equivalent	











eroded	 by	 the	 somewhat	 prohibitive	 costs	 on	 travel,	 entrance	 fees	 and	 living	 expenses	 incurred	
when	harvesting	in	areas	far	away.	On	the	other	hand,	the	lack	of	income-generating	opportunities	
for	 the	 respondents	 served	as	 a	motivating	 factor	 to	encourage	harvesters	 to	 trade	 their	 stock	 to	








the	 respondents	 had	 a	 relatively	 high	 level	 of	 indigenous	 ecological	 knowledge	 of	 the	 natural	
resources	 which	 had	 been	 passed	 on	 from	 one	 generation	 to	 the	 next.	 The	 respondents	 were	
generally	farmiliar	with	the	outbreak	seasons,	role	of	rainfall	and	temperature	on	the	outbreaks	and	
the	development	stages	of	mopane	worms.	This	knowledge	 is	critical	 for	biological	 resource	direct	
and	medicinal	use	(Lienert	&	Burger,	2015).	Reasons	for	the	lack	of	education	are	varied	however	we	
suggest	that	socioeconomic	constraints	may	have	contributed	to	the	high	level	of	school-dropouts.		
Human	capital	may	be	a	 constraint	 in	mopane	worm	 livelihoods	as	 it	 confines	 the	 respondents	 to	
harvesting	 and	may	 preclude	 participation	 in	 other	 aspects	 of	 the	 trade.	 However	mopane	worm	







shared	 interest	 and	 therefore	 the	 existence	of	 connections	 and	networks	 is	 important	 for	 sharing	
information	about	outbreak	areas	and	harvesting	excursions.	Given	 that	mopane	worm	harvesting	
takes	place	in	the	woodlands,	the	need	for	personal	safety	encourages	the	harvesters	to	undertake	
the	 harvesting	 excursions	 in	 a	 group	 for	 mutual	 safety.	 The	 relationship	 among	 harvesters	 went	






community-wide	 level	 of	 cooperation	 was	 expressed	 as	 important	 for	 the	 sustainability	 of	 the	
mopane	 worm	 populations.	 Due	 to	 the	 amount	 of	 labour	 and	 assistance	 that	 is	 required	 in	




Physical	 capital	 encompasses	 the	 infrastructure,	 resources	 and	 goods	 that	 are	 needed	 in	 order	 to	
support	 livelihoods	 (DFID,	 1999).	 Affordable	 and	 efficient	 transport	 is	 essential	 for	mopane	worm	
livelihoods	and	a	lack	of	affordable	and	efficient	transport	could	be	a	constraint	for	the	harvesters.	




to	 sleep-over	 at	 the	 harvesting	 areas,	 prior	 arrangements	 have	 to	 be	 made	 for	 shelter	 and	
accommodation	 purposes.	 These	 are	 usually	 made	 with	 extended	 family,	 friends	 and	 fellow	









These	 are	 the	 institutions,	 organisations,	 policies	 and	 legislation	 that	 shape	 livelihoods	 and	 are	 in	
turn	shaped	by	the	 livelihoods	 (DFID,	1999).	Social	 relations,	 institutions	and	organisations	are	key	
for	the	purpose	of	access	and	ownership,	terms	of	exchange	between	different	types	of	capital	and	
returns.	 Promotion	 of	 access	 to	 the	 assets	 is	 important	 determinant	 of	 the	 success	 of	 household	
livelihoods	 (Allison	 &	 Ellis,	 2001).	 Equally	 influential	 in	 this	 regard	 are	 the	 issues	 of	 social	






and	 it	 directly	 affects	 the	 harvesters.	 In	 private	 and	 public	 lands,	 such	 powers	 are	 vested	 in	 land	
owners	and	state	entities,	respectively.	The	respondents	 indicated	that	these	structures	determine	
the	 commencement	 of	 the	 harvesting	 season,	 and	 institute	 harvesting	 bans	 where	 necessary	 in	
order	to	curb	harvesting	of	juvenile	mopane	worms.	It	was	found	that	field	rangers	from	LEDET	are	
assisting	in	enforcing	the	regulations	on	mopane	worm	and	mopane	tree	harvesting	imposed	by	the	
chiefs.	 The	 communal	 rights	 of	 the	 villagers	 to	 access	 the	 resources	 have	 been	 recognised	 and	
protected	 by	 the	 chiefs,	 wherein	 local	 harvesters	 have	 unconditional	 access,	 provided	 that	 the	
harvesting	season	has	been	declared	‘open’.	For	nonlocal	harvesters,	in	some	harvesting	areas,	they	




livelihood	 platform.	 Assessment	 of	 capitals	 requires	 an	 understanding	 that	 some	 capitals	 may	
contribute	 to	 the	 attainment	 of	 others.	 Nonetheless,	 an	 attainment	 of	 these	 capitals	 may	 not	
necessarily	translate	into	attainment	of	sustainable	livelihood.	Livelihoods	are	usually	pursued	within	
a	certain	vulnerability	context.	This	 is	a	component	in	which	households	may	have	very	little	to	no	
influence	or	 control.	 The	 transforming	 structures	and	processes	provides	 for	 the	 requirements	 for	
attaining,	 administration,	 access	 and	 trade	 of	 capitals	 and	 benefiting	 from	 their	 utilization.	 The	
output	of	the	livelihood	strategies	lead	to	the	realisation	of	the	livelihood	goals	such	as	generation	
or	 improved	 income,	 food	 security,	 physical	 security	 and	 reduced	 vulnerability.	 Natural	 capital	
provided	greater	opportunities	 for	 the	households	 in	 this	 study	due	 to	 the	 relative	ease	of	 access	
and	 insignificant	 input	 costs	 associated	 with	 accessing	 mopane	 worms.	 Equally,	 social	 capital	











This	 study	 investigated	 the	 contribution	 of	mopane	worm	harvesting	 to	 rural	 livelihoods,	 and	 the	
effects	 of	 environmental	 change	 on	 mopane	 worm	 harvesting	 in	 rural	 households	 in	 order	 to	
understand	how	households	attain	sustainable	livelihoods	in	communal	areas	in	Limpopo	Province,	
South	Africa.	The	study	intended	to:	
• determine	 the	 current	 significance	 and	 contribution	 of	 mopane	 worm	 harvesting	 and	
trading	to	rural	livelihoods;		
• gauge	the	perceptions	of	harvesters	and	traders	on	forms	of	environmental	change	which	









has	 been	 perpetuated	 by	 traditional	 and	 cultural	 beliefs	 which	 regard	 mopane	 worms	 as	 a	 food	
source	superior	to	meat	products.	Bartering	and	exchange	of	mopane	worms	for	household	goods	
continues	 to	 be	 practised,	 but	 is	 on	 the	 decline.	 Most	 harvesters	 prefer	 money	 for	 trading	 as	 it	
allows	 for	 procurement	 of	 necessary	 household	 items.	 Trading	 serves	 as	 an	 important	 form	 of	
employment	 for	 rural	 people	 who	 have	 limited	 prospects	 of	 formal	 employment	 and	 has	 the	
potential	to	generate	higher	income	levels	than	wage	labour	in	rural	contexts.	
Environmental	change	is	a	worrying	factor	for	the	harvesters	and	has	impacted	their	livelihoods.	The	




shock	 of	 the	 dry	 conditions	 resulting	 from	 the	 El	 Niño	 Southern	 Oscillation	 (ENSO)	 resulted	 in	







long-term	 implications	 for	 harvesters	 and	 traders	 who	 depend	 on	mopane	 worms	 for	 income	 to	
cover	 expenses	 such	 as	 education	 fees	 and	 household	 improvements.	 If	 this	 income	 stream	 is	
diminished,	rural	households	will	be	adversely	impacted	with	downstream	socioeconomic	impacts.	
	
Sudden	and	unforeseen	changes	 in	mopane	worm	availability	has	 the	potential	 to	alter	household	
consumption	and	trade	patterns.	Mopane	worms	generally	have	a	long	shelf-life	and	this	allows	for	
storage	 in	 households	 between	 the	 two	 harvesting	 seasons	 in	 December	 and	 April,	 and	 for	
continued	availability	of	mopane	worms	for	the	rest	of	the	year	in	the	markets.	However,	household	
consumption	 and	 procurement	 patterns	 are	 greatly	 altered	 when	 outbreaks	 are	 erratic	 and	
availability	 levels	 are	 low.	 In	 households	 where	 mopane	 worms	 formed	 a	 large	 part	 of	 the	 diet,	




patterns	 to	 coincide	with	 paydays	 for	 the	 employed	 and	 social	 grant	 pay-out	 days	 for	 state	 grant	




costs	 and	 custom	 duty	 at	 the	 border.	 This	 pushes	 some	 of	 the	 local	 traders	 out	 of	 business	 and	
encourages	Zimbabwean	bulk	traders	to	sell	directly	to	the	consumers.		
	
Findings	 made	 in	 this	 study	 show	 that	 land	 tenure	 type	 is	 the	 primary	 determinant	 of	 resource	
management	 and	 access	 regimes	 in	 the	 harvesting	 areas.	 On	 the	 communal	 land,	 the	 communal	




harvesters.	 In	 such	 areas	 there	 is	 typically	 strict	 control	 on	 access	 and	 management	 of	 mopane	
worm	 resource.	 Other	 communal	 areas	 revealed	 less	 respect	 for	 traditional	 leaders	 and	 any	
regulatory	measures	that	they	may	impose.	In	such	areas	harvesters	access	harvesting	areas	without	









capitals	 which	 households	 make	 use	 of	 in	 pursuit	 of	 their	 livelihoods	 strategies	 and	 potential	
livelihood	outcomes.	Given	that	the	combinations	of	resources	in	a	given	vulnerability	context	may	
enable	 or	 impede	 attainment	 of	 sustainable	 livelihoods,	 this	 approach	 offers	 a	 holistic	 view	 on	
combination	of	natural,	physical,	 social,	human	and	 financial	 capitals	and	 the	 resulting	 constraints	
and	opportunities	 thereof.	 The	 limited	availability	of	natural	 capital,	mopane	worm,	 as	 a	 result	 of	
environmental	 shocks	 presented	 a	 key	 constraint	 for	 the	 households	 and	 traders.	 The	 high	
availability	 of	 labour	 from	 family	 of	 the	 harvesters	 offered	 strong	 human	 capital	 to	 pursue	 the	
livelihood.	Furthermore,	 the	 strong	social	 links	and	networks	which	 resulted	 from	 family-level	and	
community-wide	participation	 strengthened	 the	 social	 capital	 opportunities.	 Physical	 and	 financial	
capital	were	found	to	have	greatest	threat	to	the	attainment	of	sustainable	 livelihood.	Households	






linkages	 between	 mopane	 worm	 populations	 and	 environmental	 change.	 If	 mopane	 worm	
populations	are	declining,	there	is	a	need	to	fully	understand	the	underlying	causes	in	order	to	
appropriately	tailor	conservation	interventions	and	secure	rural	livelihoods.	
2. Improved	 cooperation	 between	 traditional	 leaders,	 harvesters	 and	 local	 government	 is	
suggested	as	an	option	for	management	of	mopane	worm	resources	in	the	communal	harvesting	
areas.	Traditional	leaders	still	maintain	control	of	natural	resource	utilisation	in	communal	areas	
and	 hold	 influence	 over	 the	 communities	 they	 lead.	 It	 is	 suggested	 that	 this	 relationship	 be	




3. The	 interplay	 between	 access,	 land	 tenure	 and	 harvesting	 requires	 further	 research.	Mopane	
worm	harvesting	takes	place	across	multiple	tenure	types	and	therefore	there	is	the	opportunity	






4. The	 influence	 of	 the	 growing	 adoption	 of	 western-oriented	 lifestyles	 on	 mopane	 worm	
harvesting	 and	 consumption	 requires	 further	 research.	 A	 high	 proportion	 of	 the	 Limpopo	
Province	population	comprises	of	young	people.	This	section	of	the	population	does	not	typically	
adhere	to	a	traditional	 lifestyle	and	its	related	practices,	as	their	older	peers	do.	 It	 is	therefore	
suggested	 that	 the	 importance	 of	 mopane	 worms	 as	 an	 NTFP	 to	 the	 younger	 population	 be	


















































































































































































































































































































































































































Very	important	 Fairly	important		 Not	very	well	important	 Not	at	all	important	 I	don’t	know	














20. Does	 the	 income	earned	 from	trading	mopane	worms	serve	as	 the	primary	household	
income	or	supplementary	income?	What	are	the	quantity	prices	that	you	use?	
21. How	would	you	 rate	 the	 importance	of	 income	earned	 from	mopane	worms	 trade	 for	
your	household?	
Very	important	 Fairly	important		 Not	very	well	important	 Not	at	all	important	 I	don’t	know	







23. There	 has	 been	 a	 lack	 of	 rain	 in	 the	 past	 few	months	 in	 Limpopo	 Province	 and	 other	












Questions	 addressing	 the	 forms	 of	 environmental	 change	 which	 have	 affected	 mopane	 worm	
availability	patterns	
29. Does	mopane	worms	still	occur	 in	areas	where	you	used	to	harvest	at	when	you	were	
growing	 up?	 Does	 the	 breakout	 still	 occur	 at	 the	 similar	 time	 of	 the	 year?	 If	 this	 has	
changed	what	do	you	think	has	contributed	to	this?	
30. How	 would	 you	 regard	 vegetation	 changes	 in	 the	 areas	 where	 you	 used	 to	 harvest?	
(Such	 as	 general	 vegetation	 clearing	 or	 targeted	 cutting	 of	mopane	 tree,	marula	 tree	
etc.)	please	elaborate.	
Very	major		 Fairly	major	 Not	very	well	major	 Not	at	all	major	 I	don’t	know	









32. How	 would	 you	 rate	 the	 spread	 of	 settlements	 or	 villages	 into	 the	 areas	 where	
harvesting	used	to	take	place?	
Very	major		 Fairly	major	 Not	very	well	major	 Not	at	all	major	 I	don’t	know	




34. Do	you	 think	 the	heat	waves	experienced	 since	 last	 year	have	affected	mopane	worm	
outbreak?	If	yes,	how?	
35. Do	 you	 think	 the	 harvesting	 practices	 may	 have	 affected	 mopane	 worm	 outbreak	
patterns?	How?	
36. Do	 the	 current	 harvesting	 practices	 differ	 from	 the	 old	methods?	 If	 yes,	 how	 do	 they	
differ?	
37. What	do	you	understand	about	climate	change,	deforestation	and	urbanisation?	Do	you	
think	 any	 of	 these	 phenomena	 may	 have	 affected	 mopane	 worm	 outbreak	 and	
availability	patterns?		
	







Very	often	 Fairly	often	 Not	very	well	often	 Not	at	all	often	 I	don’t	know	





























































Questions	 on	 how	 environmental	 change	 has	 altered	 mopane	 worm	 consumption	 and	 trade	
patterns	of	rural	households	
Many	households	consume	mopane	worms	as	a	key	food	source,	how	does	the	decline	in	outbreak	
events	affect	such	households	in	meeting	their	dietary	requirements?	
Recently	mopane	worms	have	been	imported	from	as	far	as	Zambia,	how	do	you	think	this	affect	
households	who	trade	mopane	worms	for	income?	Does	it		
Does	importing	the	worms	affect	the	price	at	which	they	are	sold?	How	does	this	affect	the	
affordability	of	mopane	worms?	
Besides	mopane	worms,	what	other	insects	are	harvested	for	by	households	in	this	region?	Are	
those	insects	also	traded?	
What	do	you	think	needs	to	be	done	to	ensure	sustainable	harvesting	of	mopane	worms?	
